


May 15, 1967 

TO: Dr. von Braun 

In answer to your question on Nuclear - Thermionics Power Source in my 
Notes of 5/1, the present yearly funding to ,GD/GA for this work is about 
$2. 5M {$2. OM from AEC, and $0. 5M through LeRC from OAR T}. OAR T, 
to our knowledge here, has not yet made a decision to increase funding 
substantially, allegedly because of "lack of evidence that a requirement 
for a nuclear-electric space power source in the range of 50 to 100 KWe 
exists". However, I feel that both AEC and OAR T would be quite receptive 
to an indication from MSFC that a requirement of this kind is indeed 
anticipated not later than 1974 - 76. We are presently preparing a note 
to OAR T on this subject, hopefully for your signature. V 

Ernst Stuhlinger 

1 Enc: 
Cy of Notes for 5/1 



NOTES 5-1- 67 Stuhlinger 

~JlcrD 
1. ATM-FILM IRRADIATION: Exposure of ..f\TM filITl types to 
protons is scheduled for May 17 "and/or 18 at Harvard . . .The filITl 
will be exposed to three energy levels of protons (50 MeV, 90 MeV" 
130 MeV) and will be given six different doses at each energy. Low 
energy exposure (22 MeV and under) is planned for Oak Ridge the 
first of June. \., 

2. ATM-BALL BROTHERS CONTRACT: The continuation of our 
contract with Ball Brothers Research Corporation to assist us in our 
A TM contaITlination program is to be negotiated Tuesday, May 2. 
BBRC will assist SSL in laboratory studies and analyses, and P&VE-M 
in their AT M ITlater ials control management function. ~ ' 

3. NUCLEAR-THERMIONICS POWER SOURCE: On April 27, Dr. 
Robert Pidd of General AtoITlics presented the status and potential 
of thermionic s for space electric power plants. Repre sentati ve s 
of SSL, ME, ASO, and AERO were present from MSFC, and personnel 
were present from General Dynamics Corporation and General DynaITlics/ 
Convair. 

Dr. Pidd indicated that ITluch of the technology is in an advanced state_ 
. of development. A cr itical exper iITlent has been initiated under AEC 
funding and is planned to include succe s si vel y more sophisticated 

L ITlockups of the thermionic reactor concept. A reactor program aiITled 
II . at a ground test in a specific tiITle period has not yet been approved, 

\ 

c, ,-,'C';! however. It was e s tiITlated that ~uch a pr ogram could be carried 
C '" i- out for around $5 ITlillion yearly for five years, a modest increase 

'-te f . .: b~(,~ , over current annual funding. 
I • 

:J. 0 f4\. 

f{~s 

3) 
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4. SOLAR FLARE PREDICTIONS: Reply to your question 3/8, 
copy attached. We have not yet been able to obtain a clear answer 
to this question, but we believe that in case of a very strong flare, 
the astronauts would be called home as quickly as possible. V 



NOTES BALCH 5 /1/67 
~ .I' I ,. 

.... ' ~ ') / \ . ; { , ~ 

S-II-2 Sta ge - Ce rtificate of Acceptance for second firing on 4 /15/67 
has been signed. Principally becaus e of power outage at S-ll Test 
Control Center frmn 4/24/67 to 4/27/67, shipment of stag has been 
rescheduled from 5/15/67 to 5/20/67. ~ 

S-IC-4 Test ing - The Boeing S-IC-4 Measurement List for Static 
Firing and Related Tests has been review ed and approved. Test 
stand main derrick motor g~nerator is now scheduled for r instaJlation 
on 5/2/67. Preparations for propellant load test on 5/3/67 and 5/4/67 
are on schedule, and static firing is still set for 5/11/67. V' 

S-II A-I Test Stand - Principally becaus e of power outage at S-II 
Test Control Center from 4/24/67 to 4/27/67, integrat d test of 
facility and GSE with simulated stage has been reschedu1 d from 
'4/26/67 to 5/3/67. 

Power Outage at TeC - Approximately one hour after loss of primary 
power from both high-voltage feeder lines to the S-II Test Control 
Center on the ITlOrning of 4/24/67, emergency power service was on 
line to provide partial capability and environmental control. Complete 
service was restored by 2:00 p.m., 4/27/67. Power outage caused 
slippage of approximately four days in work schedules on S-II test 
stand s A-I and A - 2. V 

Action to Assess and Minimize Effects of Power Losses - Action has 
been taken to monitor all critical power busses within the Data Handling 
Center to det;r'mine effects of power fluctuations on all associated ..... .. 
equipment. V-

An inve stigation has been dire cted to dete rmine whethe r effects from 
power interruptions in the area of the Data Acquisition Facility can 
'be- minimized. V 

Labor Relations - Beginning about 9:00 a.m. , 4/26/67, approximately 
25 electricians, employed by four electrical subcontractors to Corps of .....---.-... . 
Engineers prime contractors, left their jobs in protest of NASA/MTF's . . . 
decision ~£. restore a power outage in the S-II Test Control Center with 

-non·-c~aft union forces. All electricians returned to thei~' jobs at "the -', 
~.. . 
beginning' 'Of the first shift the following day, and there was no impact 
on critical work schedule s. V 

Summary of Claims Re sulting from Static Firings - Out of a total of 19 
claims, only six have resulted in the filing of formal claims. Two of 
these six have been denied, one was withdrawn, and three are still being 
investigated. V 



NOTES 5/1/67 BELEW 
.5/1 r8,".) 

ATM: We held a meeting with MSC and KSC on April 25 to discuss the 
proposal to add a three-foot IU section to the ATM launch vehicle •.. 

' Both MSC and KSC agreed with the proposal. MSC preferred the three­
-foot approach over raising the 1M eight inches. "KSC es timated a ' minor 
- impact of $14SK and 10 weeks pad time .V· . 

Discussions were recently held with KSC (Jack Smith), Astrionics 
Lab, concerning KSC's suggestion to meet monthly and discuss ATM require-

, ments at KSC. , Al1--participants agreed that an exchange of this type is~· 
necessary. v --· 
ORBITAL WORKSHOP MOCKUP FOR PDR: The S-IVB Orbital Workshop mock-up 
arrived at MS:FC April 27 and was erected in Building 4619. !ina~",,_".w 
assembly is in process and should be finished by Tuesday morning, 

j1~"y 2, ' for the Astronaut Walk-Through. Vits appearance is excellent. V­
It is factual ' withtew' exceptions: enclosed components ceilings, 
walkways in the common bulkhead crotch, side walls of enclosed compart­
ments, and floor superstructure. ~ 

ORBITAL WORKSHOf PDR WALK-THROUGH: The astronauts will begin the walk­
through procedute on Tuesday, May 2~ Approximately ten astronauts will 

' participate. This activity will proceed through Saturday. Actions from 
this session will be coordinated by Mr. Pedigo's Crew Station Sub-Board 

. for consideration by the Design Review Board while in session on May 8.! 
.1. a_nd 10. , V ' 

MULTIPLE DOCKING ADAPTER: The assembly of the Multiple Docking Adapte~ 
(MDA) mock-up has begun in Manufacturing Engineering Laboratory.,. Esti­

"'mated completion date is May 15. Fabrication of the MSC test hardware 
(struc'"tUral£e.s't "-unit) . is underway. This article is scheduled for 

~delivery to McDonnell about mid-July. We are identifying with R&DO the 
Apollo docking hardware required from NAA.V'~-

MISSION PLANNING TASK FORCE STEERING COMMITTEE MEETING ON APRIL 25, 1967: 
The !:e~~ }~.e.'pears ~t2~.?r,d 500 inclination orbit for the second cluster. __ t..'2.. 
accommodate meteorological (APP A) and earth resources experiments. 

.. '40.. , .., 

Also, Mr. Mathews favors use of pingle purpose vehicle, i.e., human 

~
~ferry, u~manned resupply and experiment carriers, to the ~aximum extent 
'feasible. It appears that the spent stage Workshop could not be launched ..... . .. ' 
into this high inclination orbit without the use of solid kick motors on 
"the S-IVB or some other method of uprating the vehicle performance. ~ 
- During the next month, MSFC will work together with MSC to identify 
the most attractive mission alternatives. The goal is to select the 
mission to follow AAPl through 4 by July, 1967. ~ 

LUNAR AAP AD HOC STUDY TEAM: ,Ten tentative guidelines for the AAP Lunar 
~Program were derived at the third meeting of the AAP Lunar Planning Ad 
_Hoc Committee Meeting on April 27. MSFC .has bee'n asked to host the next 
meeting of this group on May 16 and 17. Items to be discussed are: (1) 
Saturn V payload capability, (2) MSFC integration effort, (3) MSFC experi­
ments, (4) L55M, and (5) Lunar Drill Program. Jt . i~ suggested the appr<:.,­
priate Center participants review with you the statuR of MSFC's invo1ve-

-men"i "' :Cn this act i vi ty. J I;" ~r' .., 
.. ,.- L.-"?- t.. .. [) . .J n I (I 'I ¥ ( "/ _ i 

~"'1' .... - _.... ~ j..r ..;J • I J • 

, . 
.I 

L.B. Please arrange B



NOTES 5-1-67 BROWN 
..51J \)() 

J -2 ENGINE The second set of S- II- 5 01 simulated tests at AEDC have been 
rescheduled for tomorrow (5-2-67). This rescheduling was necessitated by 
the need to change the engine fuel pump and main LOX valve. This engine 
~presently has over 4S starts and there had been a noted drop in pUInp " 
efficiency during the last several tests; hence, the pump changeout. 

_ A J-2 R&D engine has accumulated over 20,000 seconds in 103 start~ 
without a major cOInponent change. This engine will be removed froIn the 
test stand this week and disassembled for an electrical inspection. (The J-2 
Qual life is 3750 seconds.) V 

H- 1 ENGINE The turbines from engines H- 4058 and H- 4062 have been 
disassembled and inspected at Neosho. All components appeared normal. 
No evidence of foreign objects or material failure was noted.. The turbines 

-arebei;'g rebuilt for hot ' test and return to the vehicle. These were the 
turbines, removed from AS-204, and previously reported as "failure to '2 
breakaway at 150 inch-pounds torgue" and the other with a "clicking sound~' -.,._. - - . 
~_en the turbine was rotated. 

The four engines on S-IB-ll (eleven) that had water inadvertently 
injected into their LOX seal cavities are being vacuum dried and new seals 
installed to assure proper performance. A study is in progress to determine 
if any action will be necessary on other stages, when similar water contami- rJ.;.) 
nation may have occurred. V - I' , ~ 'f r ,"·' . i 

S!..t/j) .... , ~', ;'<1'- II. v:) ). ('1,./~! "'. ~h~ /1.' ~ ,. ,; j ~ II, rlRa ~ <!.... 

GENERAL In preparati;;;i-;f your meeting this Friday with D~.-~~~ C.(I>I~I't.y I 

relative to }iQ.s:k~~dyne '.:'_ role at KSC, we are in the middle of .coordi,?atin~~ .... .:.c 
with Saturn IB and Saturn V to insure a unified I. O. position (we hope -~V 

-hi've'-a:--propos'al 'C?itirlg the degree of Rocketdyne participatio-;;:-"ci;s{r--ed):B'n 
~ - ._ .... ~. . . I"" 

addltfoi1'; -Mr. Hirsch is pursuing the contractor involvemep.t of this question 
'-- - -

in both our MSFC contracts as well as the KSC supplement; and has in fact, 
already discussed the matter with his counterpart at KSC.v'1t is cur l' e-ntly . '-. 
pianned-io' r"eview our proposal and contractual changes required with , 

"" ...... - .. 
General O'Connor, Thursday morning (5-,4 -67). V ' 

Ed Buckbee
Translation
Shep I'm in Dallas and Houston this Friday. Please clarify. B



Visits to Michoud 

CONSTAN 5/1 167.rOTES 

, .iJ/1 ()~.;; 

Mr. J. P. Fields, Director, Program Control Saturn AAP, OMSF, NASA 
Headquarter s, 'ds~t,ed M~]j1 0.;' April 24, 1967. He wa s briefed on organization, 
operation and contractor relationships by Dr. Constan, Mr. Meldrum, CCSD 
Program Control, and Mr. Creim , TBC Program Control. He also toured the 
Boeing and Chrysler manufacturing areas for orientation and familiarization on 
our manufacturing and assembly capabilities. V-

On Wednesday, April 25, Mr. Paul Purser, MSC, Dr. Constan, Mr. Wilkinson, 
Mr. Meldrum and Mr. Bafch" ~ddressed a meeting of the American Ordnance 
Association at the Monteleone Hotel in New Orleans . The 90-member group 
toured Michoud and MTF on Thursday. Michoud was host on April 27 and 28 to 
MSFC Cost Reduction Symposium. \ .. ,~, 

Computer Operations Office 

The Computer Operations Office has established the outline of a. plan to recover 
from the anticipated slippage of installation of Third Generation Computer s. 
This plan was discussed with Mr. C . L. Bradshaw, R-COMP and Mr. Fred Boles, 
Contracting Officer, on April 26, 1967. The feasibility of the joint Computer 
Operation Office- Computation Laboratory plan will be explored further at MSFC 

~.~X::~: week:" V "" 

Future Events 

On May 16, 19~7, Dr. George Mueller, OMSF, will visit New Orlean,S. He is 
-sChe~duied to give a luncheon address at the Plimsoll Club Internation Trade 
"M~x:,~' to a group of "4'O'-to4 j ' New Orl eans businessmen. In the evening, he will 
be the principal speaker at the annual djnner meeting of the Greater New Orleans 
SBctivn, AIAA. Tlti.s t::vt::nt will be at the Fountainbleau Motel and include ATAA 
members and wives, \1'/ 



NOTES 5/1/67 FELLOWS 

§/I~/~ 
Locl<:heed/Martin AAP Integration Contract Phase D Proposals: 
R&:DO was asked about a week ago by the 10 AAP Office to. review 

, the scopes of work contained in Lockheed and Martin's proposals ' 
for the Phase D AAP integration contract. An R&DO position on . 

"-- , 

the integration contract s cope of work has to be ready about May 15, 
because the, _~..?urce Evaluation Board is proceeding as rapidly as 

'-' .. :;W 

"po_~sible with its activities based on the proposals, including the 
scopes of work submitted by the two companies. The R&DO scope 
of work can be used by 10 in negotiations with the selected contractor. 

To clarify the roles of the MSFC participating or ganizations with 
the selected integration contractor, we have prepared a "Method 

, of Operation for AAP Integration Support Contract. 11 Th-e' proposed 
method of operation is that 10 and R&DO interface with the AAP 

~,. 

sys tern 8 inte gration contractor in e s s entially the same manner as 
"'is presently done with the Apollo contractors. ~IO will perform 

o_ve,rall project and contract management, and the l.ab<?rato~i~s ,'-"ill 
exerCIse technical direction within the scope of the contract. V 



NOTES 5/1/,67 GEISSLER 
I I 
'I .. ..." 

1. Elliptical Parking Orbit for Voyager: Recently, DAC proposed that 
the use of an elliptical parking orbit might provide a substantial payload 
increase for Voyager. In making the proposal, DAC pointed out that th.ey 
had not considered launch window availability. However, we know that , 
launch window availability is a very serious consideration. If the elliptical 

,parking orbit is used to gain full payload advantage, the lau;ch -~indow _ ~ 
,,.Erobably d~sappea~s compl tely in rrlOst synodic periods. If a third burn 
of-the S-IVB is used, the launch window is available but ~the payload 
advantage is lost. Other characteristic s of the elliptical parking orbit 
were considered, e. g. elliptical coast will always be ?"360

0
,vWhile 

Voyager mission requires coast angles from 0 0 to 360o'v 1n view of these 
£~cts, no real advantages for an elliptical parking orbit lor Voyager are 
...e~~~-appr·~p·riate reply to the DAC proposal is being pr"epar~-d: "~' 

2. S-II Stage Separation: Re: your question on this subject in Notes 3/27/67 
Geissler, copy attached. The case given as the worst case condition was 
#4 engine failing at 2.5 sec. prior to second plane separation. The time frame 
for this case is about}., 5 to 3. 5 sec. prior to second plane separation. _ Any 
other times for loss of engine prior to second plane separation does not create 
.a" collisionproblem. The .c: riticality , ~umber as sociated with the worst case 
engine failure which results in subsequent collision during second plane 
separation is estimated to be 9.5 X 10- 6 . This topic is to be discussyd 
further at the S-II Stage VD&CWG Meeting' at S&ID on May 2, 1967. VIi there 
is any significant change in feeling convey d at this meeting you will be noti­
fied im.m.ediately. y-. 
3. Briefing to Institute for Telecommu!lications Sciences and Aeronomy 
(ITSA): On April 25, 1967, representatives from ITSA visited us to obtain 
briefings on a variety of topic s. Aero -A strodynamic s Laboratory personnel 
made pre s entations on (1) ... S_ound Propagation Studie s and A<;:o~stis:_ Wind: Px:.oli1e 
~~.?~e!l1_en!_~yst~,!ll ; (2) IQlospheric Disturbanc e Studies; and (3) .§~PTIM 
(~atellite Ejected Packages for Terrestrial Imospheric Measurements). 
Pre sentations were also made by Research Projects Laboratory personnel 
on pegasus (Meteoroid and Earth Albedo) Data, Radiation Studies, and A TM 
Science. The visitors toured our Atmospheric Research Facility and~. P. L. 's 
Thermophysics Research Laboratory in the afternoon. Att 'nding from ITSA 
were Dr. Gordon Little (Director), Dr. Shapley, Dr. Knecht, Dr. Smith, 
Mr. Pope, and Dr. Kuettner (ESSA). Dr. Little was particularly intere sted 
in our acoustic wind measurement andiorospheric disturbanc research 
work, including SEPTIM. V 



t • 'I 

Nothing of significUl)l~e 
iJ/r(i 

't\ ) , "'1''') I I L -l 'J- : <,1 ,'C .,~' .. J, ~ ~ i. I,> . ,:} 1,,/, .... .1 .• ~ 

,B -J 
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NOTES 511/6 7 HAEUSSERMANN 

L VI SIT WITH MY'c C Mathews d/21/6 1 , Subjects revlewed (a) ATM 
St ar -,'raCkcr i>ro·cuj-enic-l;"i -anJ- \\'hethc r'~ t he tracker shou 1 d be moun ted on 
the LM or ATM rack , (b ) the ATM dlgital t:omput cr . Mr Mathews again 
questioned the need fo r h lgh pointing accuracy i n r o ll as spcclfled 
by the ATM Principal I nve s tl gator s < The ro ll accuracy reqUl red 
establishcs the need for the s ta r t rackcr . A second fun ctI on 1 S t o 
koep the cluster principle axis of mlnimum moment of Inertial I n t he 
orbital plane . ~ 

Conclusions on the tracker were to mount i t on t he ATM r ack [not on 
the LM) ~ .MSFC is not to limi t consi de r ati on only to the MSC tracker 
.( LORS deve loped by Hughes) but i s to p r oceed wi th the current RFQ 
e va l uation . Mr. Mathews wants to be advised of our se l ect i on p r Io r 
to entering a contract , 

The , MSFC approach to the ATM digital computer is to have a separate 
computer for the ATM functions (see Notes 4/10/67 Haeussermann) o Mr . 
~ - ~"'---

Mathews W initial reaction was to try to get by without a di gital 
-=Sfsfem~ He later recognized that we have a computational need bttt 
'Jilatmore use should be made of the astronaut for some of the timing. 
functions • . "No - conclusions were made on the subject of whi ch 

.so~uter ' t~ us_e ; Further discussions 'will be held with Mr . ' Mathews 
~~!ter he has studi~d de~ailed information which we left with him~ ~ 

'- ) 

.£//~ 
I . 

I 
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NOTES 5/1/67 HEIMBURG 

5-IB 3/A<l.; 
A propellant load test was successfully performed on stage S-IB-10 on 
Apr,il 28, 1967. The schedule for the short duration test is now May 9,1967. v 
F-l 
The spare flight engine SIN F-6049 was removed from the test stand on April 28, 
1967, and returned to Quality Laboratory. Engine SIN F-5038 was re-installed 
for a series of tests to further evaluate the thrust vector control system 
and cutoff characteristic during lox depletion. ~ 

MODERATE DEPTH LUNAR DRILL PROJECT 
Request for Quotations for the second phase effort of the Moderate Depth Lunar 
Drill have been delivered to the various contractors for ' re-vlew and -prcipos'af.- V 
S-IC (MTr:t The S-IC- stage propellant load test Is scheduled for May 3 and 4, 1967. ~ 

S-IC-S, P~SS$UREiEST PROGRAM (MSFC) 
The tests performed on the 5-IC-S fuel tank were completed on April Z8, 1967. 
The suction duct structural test was completed on April 27, 1967, and the 
tank hydrostatic test at ultimate pressure (44. I p.s. i .g. upper bulkhead) 
was conducted the following day. A small weld crack occurred in .. the." ap.~x of 
the aft bulkhead at the above stated pressure. 

I ~S-IVB (SACTO) 
I U The !~~empted acceptance firing of S-IVB-503 (New) was scrubbed on April 2~~ 
, ~.:J!;'~_ 1,967, during"stage LH2 tanking due to errat~c indications from the LH2 PU . 
i) ,...probe. , When the probe was checked, ~, I c~ .. "c~p _was_.~.?~~~. t9~"b..a~¥.~".J>.~~n 
r ~-t .. left off thep.!l'"!.:'~j ... s.b".}.9,,cks the jOint of the probetogetFi_~,r~bo al )owi~g_t]1; ruv f.(), locking pin_.J.Q....f.<?!!.)~..l2.2?_e causing an electrical short b~t~~!~. the co:~ . ~md. , 
+-0 ' I , .. the outer .~~.r::.L1..,_.~~ .. ~.~ . probe was subjec~~d._to _cryoge:~~l . .sJ' The entl re prObe fLll WI 1 j be rep 1 aced. .' ", -, ~. 

J)tJ~l~ The 90% Design Review on the Beta I I I test stand rebuild was held at the 
/:f..,l I./L Sacramento Test Center on April 27, 1967. OAC was informed that the MSFC 
~euL. Test Laboratory wanted all critical equipm~nt on the test stand moved and 
I IL: ... , / o .p-rotected behind concrete, .J...f possible". OAC apparently does not approve ~of 
+" ~lJ-t .. \. ~his approach and w.ill make a presentation on this subject on May 10,1967, 
U,~'t{«.'r- ~o Test Laboratory personnel at MSFC. V 
r~(edu, 1!S. 
~ 

S-I 1 STAGE (MTF) 
The A-I Test Stand simulated wet countdown test scheduled for April 26, 1967, 
and post-static checkout scheduled for 5-11-2 was temporarily halted this 
week due to A.C. power failure. Post-static checkout of S-I 1-2 was resumed 
after it was determined that no harm had come to the stage because of this 
power fai lure. The wet countdown test on A-I has been re-scheduled for 

_ May 4, 1967. 'V " 
}', , 

Approval was given on Apri I 27, 1967, for construction of Phase I, Additions 
to Cryogenic Storage. Design is approximately 90 percent completed for this 

ro.
l

/ 

/',~ , 
S-I I STRUCTURAL TEST PROGRAM 

G
Pha~_e and~~~.~ _~ percent completed for Phases II and III. V __ ___ 
J.+-ue..s'r- ().. J~OI k~ br)~hrl-o.f bJI (tsl- (\.Alt( 1),t tIl rr.....-fl(l~ \ ~ t- , 

kq '~I I 1) r r (1V\ ,~,e ' 
_ _ ." ' ' s Jl S~u. c(<ASn.L r:l{sJ-- pf'~Sra.t( L. ( r [fed 0.. 0; ,P ',5) 

K.H. Please ask I.O. to tell Douglas that we expect them tighten up their procedures. B

K.H. Request a joint briefing by Test and P&VE on this S II structural test program. Please arrange. I hr or so. B



NOTES 5-1-67 HOELZER 
__ fjC()) 

1. MANAGEMENT INFORMATION SYSTEM: A computer system proposal 
developed by Computation Laboratory in conjunction with Manufacturing 

, Engineering Laboratory on a Management Information System has 
recently been approved for development by Manufacturing Engineer­
ing Laboratory. This will be an integrated data processing system 
designed to allow management by exception to provide a tool for 
~ecision 'making on both short and long term objective~. The . 
equipment to be utilized in this system is the UNIVAC 1108 
computer which will be used to store and process related data 
elements pertinent to manufacturing engineering. ~ 

2. AAP DATA HANDLING STUDIES: Computation Laboratory personnel 
participated (April 19-21) in a source evaluation for a study 
contract ERe is letting for a study of archival data storage 
requirements under AAP. This study is closely related to an 
OMSF study being performed "in-house" by Computation Laboratory. 
The Comp Study is to recommend a "Post Flight Data Flow Plan 
for AApTI and will be used by OMSF to formulate their final 
plans. In general, the ,,~o,TJ? ~ S_!~dy' .. in~ic ates tly.at .!~~E~ . ." c:r,~ 
,suffic~e~~_pJ~~n.ing mechanisms ex~sting within OMSF~ to allow 
the centers to handle post flight AAP data in their normal 

:Course ,Q.rj)j[srt1~~~~~ V ' " 



NOTES 5/1/67 JOHNSON 

Sll~(lh 
Negative report. 



NOTES 5-1-67 KUERS 
.5llcf}~ 

S-ll Weld Offsets: An in-house program had been established in the 
ME Laboratory for determination of causes for offsets in horizontal 
girth welds. , Several 11 foot diameter cylinders have been fully 
instrumented for measurements of temperature distribution in upper an~ 
lower cylinders and for measurements of expansion and relative move-

"-ments 'of the c'yl1nders during the welding process. Two main factors 
causing weld offsets have been determined: (1) Unsymmetrical design 

of weld joints creating unsymmetrical temperature distribution (isotherms) 
:of upper and lower cylinders and (2) r~sidual stresses in areas of vertic~l 
,yield seams or gore segments. Both factors create lo~al offsets, during 
welding even with perfect alignment prior to welding. This explains the 
Jligh incidence of weld offsets in the LH2 dome to cylinder #6 weld: ' a " ~ 
dome with built-in stresses in formed and welded thin gore segments --and an unsymmetrical large heat sink in cylinder #6 (bolting ring). If 
we do no(want -to take the chance of having offsets in this weld" again 

" in the next stage I S-II-7, we should decide now on one of the following 
,three possible changes: (i) Change the design of this '"Weld' jOinCto7t­
more- symmetf1Ccilconfiguration or (2) change the weld technique using ..... . - . 

,~ 
a conventional rigid tooling concept, the cost of which -and time for 
development would be prohibitive, or (3) £tiar:ge t~~~e,!9_.e.ro~~~!o. t~ 
opposed nugget p'ulsed arc process. The last solution appears to have 
m"l;iT;um progra~' i~pact. Unfortuna'tely I there is no other repair technique 

~I 
available for correcting existing offsets than cutting off the entire joint 

, and rewelding it which is certainly not very desirable. T'A decL§jon fo~ 

~ 
~he next weld for S-II:Z.".in one way or another ,mu.~t be made soon. • OJ • 

,)\.r;b- yt,~ ~ 

} ·0 \ 
C'" /; ", • /' J' I -J I' 
...,J~~4{~.1- 0..- ~,.kt.4"6.) ~ c. N:.V;"cJ v/ M )fll~ I ..{.-Ll flfll(ICOI.O r 1L4L, ).I.t~ l~h'\ 

~( \.1Ji.~tI O·\" (ADf- l\t' '" ,l ,r!.!,! Iv ij ;,~k(~ (0 F~ ~CU'c.- cdcl;~ I 

A"J~'l M- ~ "if ~aCu~ SiI *, ~,n .tt'/).><.. I:ii. ere" :' 0 ",,,,cL, 
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NOTES 5-1-67 LUCAS 
~/(~C;/~ 

1. ORBITAL WORKSHOP: Preparations for the Orbital Workshop Preliminary 
Design Review (PDR) are proceeding on schedule. May 3, 4, and 5 - Astronaut 
wa1k-thru. May 8, 9, and 10 - Formal PDR. The Workshop mockup arrived by 
Guppy the morning of April 27 and was set up at the P&VE test complex, . 
building 4619. Design engineers, crew systems engineers, principal investi-

~tors- repres~nta'tives, and astronauts will conduct a complete evaluation .of­
_the m<:,ckup hardw.:ar~_ prior to the PDR. t// 

2. J-2 ENGINE: Rocketdyne was requested to remove the cover from the J-2 
)) Engine electrical control assembly (ECA) on 15 J-2 Engines and inspect for 

...!) ,t---. I 

'"" 
contamination. As of April 18, 1967, 14 J-2 Engine ECA s had been inspected, 
10 of the 14 units contained contamination in the form of solder splatter, 

. sold,er. ba.lls, . ~et~.!. shavings, wire whiskers from the internal shock mounts; . . 
brush bristle, and scraps of safety wire. ~v~ of the units had contamination 
o'f - a-'size' to' be a ~otential problem. Due to the high percentage of contamina­
tion found in the ECA ' s ,-addTtionai inspection wi 11 be performed on two units. 

~ inal disposition on the units inspected and the remaining units in the field 
.....J.) has not been made. V 
~ 3. 501 DAMPER: ,~ydraulic fluid was inadvertently pumped through the pneuma~ic 
~fystem at KSC. We have sent design and test engineers to KSC to assess the 
(;.l)~f1''i.c impact. Boeing replaced 2 pneumatic cyliners, 2 flow control valves and 

~
/J~;k ~.E..1~~,jj.~!.~~'pj,t~L,..;h~_. p~eumatic systel'!\. _NOW, th~_sy!t.e~ leaI:s. Our 

.r j ~ri~ical control valve settings have been lost, and the whole system must be . 
OIS~~ recalibrated. In the meantime, the ML-2 primary damper and redundant hoist 
UWI~f~ I ~ system are being tested and should be ready for shipment to KSC by appro~imately 
fv~/~~l.'~une 16, 3 weeks prior to rollout. We are recommending the use of the ML-2 for 
so Ml~~ 501 launch and return the ML-l to MSFC for retesting. We are working the J / /' schedule problem with 10. V-

'/ 1 4. ACCIDENTS AT 8&ID ON APRIL 25, 1967: S_:~.:l.-)03. in t~e ..:: e_r_~!:.~2:,_~~ti~.~_ 
.. -( 0 w~s ?an.::~~~~ !,b~.n .~._wa)~p.'y' which was not p~operly secured fe 11 on the LH2 .. 

, .:...." btil.1ili:e.a.d~_ ... ~ ~!.!_l.L,!l.E5>".~ .. ~ ~", ~nches x 21 inches resulted in thel/2-inch_thick 
~ I ~ ~liUp1,:-p.urge.(L. ~lJ.§.\:.l:l,§~t~op. ~I- 506 was also ~amaged when sC,affo lding bein~ 
n-eJi r!~~;~edJ;::om _tl\e ,~~H2 tank was dropped on the comm~m bulkhe~d. There is already 
~~ ~bonded patch on the common bulkhead as a result of a pair 'df pliers being 

• ~f) .C dropped earlier in assembly. It is possible that additional bonded patches 
~ I will be proposed by S&ID to correct the dents from the dropped platform. 
o...:rUYl I 5. CONTAMINATION IN S-I1 LOX TANKS: S&ID has reported that contaminated rivet 

I • ' j_ ~..9.§_ , res ul ting from improper c leaning of manufac turing too Is, l'lere found in . 
. :' ' q 0 S-II-503, -504, and -505. The rivets are used in the LOX baffles. S&ID has ~~ 21 
{S(Cf:,'/ r:ot yet indicated a ];lPsition r:Jat.ive toJ nspecting...8-II-50L and -502 although til •• 

(\ the. problem was considered serious enough to begin removal of the contamination 
!J,-Ch~ in stage 503 through 505 . 
• {"I \I"" 6. S-11 SPRAY FOAM I NSUlATION TESTS: Plans are being made to spray-foam 
'" ~ 0 v i/ l~ sulate (CPR-369-3 material) an 8-foot diameter x 20-foot long tank that has 
';"'ecot:/~lelt.lf..~b en found at DAC. S&ID will refurbish and insulate the tank, and DAC will 

o the LH2 testing. With this tank, it will be possible to duplicate the calcu­
lated strains in the t~nk wall that are encountered during S-I1 flight. At 
present, we see no opportunity to simulate aerodynamic heating simultaneously; 
but the la~ge ~cale tank test should significantly improve our confidence in the 
survivability of the spray foam insulation. Schedules are being developed, but 
it is hoped that the testing can be -oompleted prior to spray-foaming the 
sidewalls of S-11-508. ~ 

B.L. How about 501? Who authorized Boeing to disassemble unit, if turning is so delicate? B

I.O. Here we go again! What (stern) action do you recommend? B



NOTES/MAU$ 5/1/67 
1,7' d. 

I • 

ON-LINE INFORMATION RETRI EVAL AND RE PO RTING SYSTEM - The MSF/MSFC 
Data Link, which was discussed i n an e arlier note, is now being expanded 
by Apollo Program Control to include KS C and later MS C . In addition, a 
general retrieval program I capable of handling many different data files, 
is under development. Our objectives in this area,)n addition to remaining _ 

, knowledgeable of Headquarters de ve lopme nts and trends .. are to extend the - . - .. ~ 
knowledge and capability of on-line information systems and to promote a 

~-better understanding within Marshall of their potential. 
~. . ~ ~ : 

The Data Link, as well as your Management Sche dule Display System, are 
pilot systems leading toward an integrated on-line information retrieval 
and reporting system which could economically and practically fulfill the 
information needs of the Center and fully utilize the Third Generation computing 
system capabilities. yve would like to demonstrate our present system and -' , --r-"""'~--'_'" 

.....,.,diSCU~..JJ::?is_6~ffort in more detail at your conv7nien;~,e,,, f/-,/Vl / P/t."( ~ e... Ctr-rCl/.J~ 

RATIONALIZATION FOR A LOW-COST SATURN IB - We have proposed to :....!:::> 
Col. Teir a rationale for a lower-cost Saturn lB. In summary, our proposal 
is to determine the cost of producing 4 Saturn V's per year (no Saturn IB' s), 
then determine the cost of producing, concurre ntly, 4 Saturn V's and 4 Saturn IB's ' 
per year. The true cost of the Saturn IB is the increase in the cost of concurrent 

~ . producti0I1 0'ver the cost of Saturn V production alone. VV' .-.--.--.---... 
We tested this theory with the Apollo Cost Study computer program and 
developed the following results: 

Cost of producing 10 Saturn V's only 
(516-525) at a 4 per year rate 

Cost of producing 10 Saturn V's and 16 
Saturn IB's (213-228) at a 4x4 yearly rate 

$1609.0 M 

$2066.2 M 

$457.2M 

This shows an _average unit cost for Saturn IB of $28.5 M .~ur present 
projections for these same Saturn IB vehicles result in an ave rage unit 
cost of $32.2 M. 

This proposal is currently being studied in IO. 

I believe this logic is analogous to the OSSA position used to continue 
to pr?d:uce ,the Atlas/Centaur combination V 

I 

H.M. Please arrange. B



NOTES 5/1/ h:- E::CI-IA.RD 
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No submission today. 



NOTES 5/1/67 RUDOLPH 

.b/I",(h 
1. AS-SOl Lay,nch Vehicle at KSC: 

o Schedule Changes: 

Due to spacecraft (CSM 017) proble ms I the launch of AS-SOl has 
been rescheduled by MSF· to the latter part of the summer. \r?'''''' 

- Spacecraft erection is now t e ntatively scheduled for Saturday I 
~ 20 M,aY67 , and rollout is expected about Friday. 7 Juiy 67:. r' 

~,,:. - My Pre-Flight Review (and pre-rollout review) has not been changed' 
lhfiurJslftlk ~ and is still scheduled for .lllfeQ~es day th r.u Frida~JJ_¥..$lY_9..r!,.- . ? I~.fe... as I want to expose all potential problems as early as practicable . . v 
~ Ut.e.. 0 SF has approved the use of a yaw bias in the AS-SOl launch in order 

o....~eu.cL&\. ~r- to protectfhe-la{7n~h facilities. V .... 

~lJ~ 
-D 

We have been informed by Lee James (at MSF) that Boilerplate 30 
spacecraft will not be used on the AS-SOl vehicle;however :~MSPC is · 

t. ,,,.-.. 
,r~ "J to continue work on the spacecraft as it may be used on another early 

.~ to. \ "., ... , ~.' Saturn V launch. Teletype confirmation is to follow. v' 
.......... 'tl e 

'l .. ,I" 

, 0 Arrangements are being made to have contractor - MSFC-KSC teams of 
design and quality personnel ,inspect all cables and wiring in accessibl~ ... 
areas on the AS-SOl stages for breaks I twisting I rubbing I damage I etc. V" . - .-.. , ,' .~,.~. . 

2. S-II-2 Stage at MTF: 

o Due to failure in facility power supply, post firing checkout of S-II-2 
stage was delayed about six days. Stage will now be on-dock KSC I 

Thursday, 25 May 67, in lieu of Friday, 19 May 67.V 

,,3/. Astronaut Briefing at MSFC: 

o Fourteen astronauts were briefed on Thursday and Friday, 27-28 April 67, 
on the Saturn V systems performance. V 

4. S-IVB-S03 (new) Stage at SACTO: 

o Acceptance test, whicn was schedu l ed for Wednesday, 26·April 67, was 
scrubbed due to erratic operation of the prope llant utilization system. 
Test is now scheduled for Wednesday, 3 May 67. V 

A.R. In Huntsville? Please send me agenda for all 3 days. B
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NOTES 5/1/67 SPEER 
.b / ",' 

/1 ',. 

1. OPERATIONS RETREAT MEETING: Stevenson's_Operations Retreat 
• "" .... ~ .... ~'I! ',.- - ","-" qow 

scheduled for last week-end has been postponed and no firm reschedule 
date is known. Main reason was r on-availability" of K!,C pa:r~icipa;nts.V 

2. REAL TIME ANEMOMETER DATA: After extended negotiations 
KSC has recently accepted the MSFC requirement for real time pad 

w ..... ~ ..... ~ 

,-~~e:n~met~t:~. d.~.!,~ .~:n support of launch wind evaluation., However, an 
estimated five to eight months will be required to implement the .. 
capabili,ty -:-V-"'''--' . 

3. MCC-H AUGMENTATION ,FOR AAP: MSC presented a MCC-H 
Augmentation Plan for AAP to Gen. Stevenson and Bellcomm on 4/21. 
MSFC was not invited to attend. The plan basically calls for 

_ -'" • ..' -0, ...... ,_ 

... ___ ~ppro'S!~?-tely C!.oubling the capabilities of MCC-H (number , of ,CPII:t:r.9l 
r09,!.!l!3., .. <::omputers, . amount of simulation equipment, etc) .,,..... MSC 
estimated the approximate ~ ~ost at 50 M $ over a three yeax: perioCl:,., 
There were, however, some indications that the computer requir~­
ments could be cut significantly by work sharing between MCC-H 

:~nd th~ MSC Computation and Analysis Division. No decision was~ 
made. \,/ . 



NOTES 5-1- 67 Stuhlinger 

-/1'- , -"" 
I 

1. ATM- FILM IRRADIATION: E xp osure of A TM film types ts> 
"P;l:' otone is hedul d fot' May 17 l"1 cl/ot' 18 at Harva rd. ,.1'he film . 
,will be exposed to three energy levels of protons (50 MeV, 90 MeV" 
130 MeV) and will be given six different doses at each energy. Low 
ener gy exposure (2.2 MeV and under) is planned for Oak Ridge the 
first of June . ~ ........ . 

2. ATM-BALL BROTHERS CONTRACT: The continuation of our 
' q 

contract with Ball Brothers Research Corporation to assist us in our 
ATM contamination program is to be ne g otiated Tuesday, May 2. 
BBRC will assist SSL in laboratory studies and analyses, and P&VE-M 
in their A TM mater ials control management function . V",-

3. NUCLEAR-THERMIONICS POWER SOURCE: On April 27, Dr . 
Robert Pidd of General Atomics presented the status and potential 
of thermionic s for space electric power plants. Repre sentati ve s 
of SSL, ME, ASO, and AERO were present from MSFC, and personnel 
were present from General Dynamics Corporation and General Dynamics/ 
Convair. 

Dr. Pidd indicated that much of the technology is in an advanced state . ....-
of development . A ~r itical exper iment has been initiated under AEC , ~ 

\ funding and is planned to include successively more sophisticated 
6, ~ ."" :"n:ockups of the thermionic reactor concept. A reactor program aimed 
I I '-,at a ground test in a specific time period has not yet been approved , 
~OLY;l however . It was estimated that ~uch a program could be carri~d 
dl"lR. ( out for around$5 million yearly for five years, a modest increase 

I - . -. -~ - - .-.. -~- _# • ¥ .....,.- -L. "-.. _ : • 

i~f o.bc>()J- over current annual funding. . 
/ .... - - - .,-. V 

d " f lA-C) . ' 
? 4. SOLAR FLARE PREDICTIONS: Reply to your question 3/8, - . . ... 

• -~ \ ...>. copy attached. We have not yet been able to obtain a clear answer 
~ / to this question, but we believe that in case of a very strong flare, 

/~/ the astronauts would be called home as quickly as possible. 
r- V 

E.S. How does OART feel about doing this? B



NOTES 5 /1/ 6 7 TEIR 
£/l~t 

LC-37B UPDATE FOR AS-204 MISSION: In reference to your question 
on my 4/17/67 notes (copy attached), concerning G. E. overtime, there 
is no basic problem here; it is exactly the opposite of that. The taskof­
reconfiguring LC-37B f~r SA-Z04 instead of SA-20b for the LM-l mission 

.... was the pacing item and required good management and expedited mod kit 
preparation. ,Our ,estimate of this update requiring unlirnited overtime 
was based on ,past G. E. experience. Not only was G. E. IS perforrnance 
" ;( _ ... ' io _'" . 
excellent in accomplishing this effort but also the spirit and enthusiasrn 
of the personnel in the conduct of the effort was very pleasing. I hav~ 

~conveyed my congratulations to Mr. Keister of G. E. by letter for the 
,splendid effort by the G. E. company in connection with the reconversion 
of ~C-37B for SA-204/LM-1. V 

IBM, HUNTSVILLE: I have been inforrned that IBM, Huntsville, has 
'-..0 -" _. • . .... 

about 19.0, direct, people on contracts other than our rnission contract. 
'Their" salesmanship efforts are starting to bear fruit and I anticipate' 
that this number will go even higher. \~ 

PROPELLANT DUMP EXPERIMENT ON S-IVB-204: In reference to your 
question on my 3/27/67 notes (copy attached), concerning obtaining Head­
quarters approval for S-IVB pas sivation experiment, General Phillips' 
approval was received the week of 4/10/67. This approval was granted 
as a result of a Saturn V Program requirement for this experirnent based 
on the following factors: S-IVB propellant rnanagement schernes have pot 
been fully developed for alternate rnis sions, orbital coast periods, and 
trans-lunar coast periods ~ before and after spacecraft separation; the Apo~lo 
Program requirement to utilize main propulsion systern venting to minimize 

.- '... ..~ 

,the probability of S-IVB ,and spacecraft recontact during the mission and to 
minimize, the probability of S-IVB im.pact on the moon c<?,ul,¢. require dumping 
~'-th~ S-IVB stage propellant residuals. Specifi~ally, ~ tli"epriinary items to' 

- .' be determined by this experirnent that cannot be obtained through analytical 
methods are: launch vehicle orbital controllability with the auxiliary J-2 

_engine gimbal system in conjunction with the S-IVB APS during the propel­
lant dump period, and the quantity I rates of propellants that can be dum.ped 
through the J -2 engine and the resulting velocity changes. 

Although this experiment was justified for the Saturn V mis sion, it provides 
the data required for LH2 tank pas sivation for the S-IVB workshop. 

~ V 
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REMARKS 

Reference yo'-:!-r comments on Dr. Lucas l Notes 
of 5/8/67, ,we met with MSC on May l6~ 1967 
and agreed upon a payload module control weight. 

Il 
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On that date MSC accepted our proposal to use the 
ATM type design for the LM&SS Rack. The re";' 
design of the Rack is on schedule and we have had 
several interface meetings with the payload module 
contractors and with MSC to define interfaces for 
the new configuration. Final drawings will be 
released as of June 19th and a r~r.un of the payload 
module acces ,s review will be conduct~d in November. 

.. 
~J-. \) 1l-: .... ',- ... , 

\ ) ,.. t i. ~ /:~ •.• , ,>-. . .1. .. """,;'. Y 
Lee Belew . I...J 

cc-: 
R -P& VE -DIR I • nr. Lucas 
I-S/AA-MGR, Mr. Reinartz 

.. 

CODE NAME 

I-S!AA ... MGR Leland F. Belew 
MSFC - Form 183 (Rev. February 1961) 

to 

,,..Jo{,b . 

t. 

..2/ 4 , 
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I 
I , 
i 
I , 

I 
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B.L. I agree!

Lee Belew
FYI. B



S{l(F).J 
NOTES 5/8/67 BALCH 

S-II-2 Stage - ~hipment of stage to KSC is still scheduled for 5/20/67, 
with removal from stand to begin on 5/15/67.V 
S - lG; 4 Te tins · Test stand .main derr' ck motor generator was reinstalled 
on 5/2/67 as scheduled, and the derrick was subsequently checked out and 
proof-loaded. Propellant load test was successfully completed on 5/5/67, 
and static firi~g is still schedule d for 5/11/67. V 

S-II A-I Test Stand - Principally because of the S-IC-4 testing, the integrated 
test of facility and GSE with simulated stage has been rescheduled to start 
on 5/15/67. Approximately 300 open items on the facility remain to be 
worked off. However, only twelve of these would. constrain a static firing. 
A consolidated list of all open items has recently been furnished the Corps 
of Engineers. 'I' 

Survey of Moisant Airport Operations - At the request of the Director of 
Transportation and Logistics, NASA Headquarters, traffic and packaging 
personnel from MTF and MAF will participate in a survey of the cargo 
terminal operations at Moisant Airport today. Intent of survey is to pro­
mote damage-free delivery of Government shipments of critical, high­
value, and mission-related cargoes. V 

MTF Open House - Preparation are underway for "Open House" at MTF 
scheduled for the weekend of 5/13/67 and 5/14/67. A number of exhibits 
have been made available for this event, and a ,large attendance is expected. V- r 

Investigation of Effects of Power Interruptions on S-IC Power and Control 
Systems - With reference to your question on my "NOTES" dated 4/24/67, 
the possible irregularities in power and control systems to be investigated 
included those affecting the test stand, the stage, and the GSE. Incidentally, 
this investigation is still under way, and the ~esu1ts are not yet available. V 



NOTES 5~~BELEW '~~6 
MISSION REQUIREMENTS PANEL: The first meeting of the Mission Requirements 
Panel was held at MSC on May 1 and 2. We agreed on the list of some 12 
action items which were assigned to the various sub-pane1s. vr 
INSTRUMENT UNIT MODIFICATION TQ SUPPORT SYNCHRONOUS ORBIT: A request for 
information on Instrument Unit mods necessary to support the S-IVB 3-burn po- ..... .... _ ... --._-- --~.. . .... - ......... ,,~.... " '. .. --~ .... ............... 
synchronous orbit mission has been forwarded to i-V, along with a recom-

-.-- ... ~ 
mended statement of work. This request asks for schedule and cost, as 
well as requirements for software and hardware changes. The information 
is expected by w~uly .1:., . .1 9.'§]~ V · 
ATM: As a result of meetings held last week concerning AAP-3 and 4 
weights and performance, it was decided to proceed with the ATM Rack 
des i8_n to sUl?.Q.Qr_La_lO.,..iOD-p'o_qIld~.Y.LI~uML!1:.od~y~t~·~it '~ppe·ar'"s th~tthis 

rwill cause a Rack weight increase of about 300 to 500 pounds.y/ 
On May 3 we negoti"atedwTfb-'B·aTl ~Brotheis~'Re-se;~~h ~Corporation (BBRC) 

a contract for _t.h.e.rmal... andn.5;.gn.taminatio!l ~.!:uJfes. . The effort is to cover 
a period of 90 days and the cost will approach $300,000. y ' 

~pace ~'cience La.Epra.t2!.Y.. .• personnel are hea~fly engaged in determining 
the ~cts of radiaSion oD-the A~~ ~~~~§. Cobalt 60 radiation tests have 
been performed at this Center; however, a &Qod cor~elati2n-£~~~~ep_c_~~!! 
and .J..~tons is ~ .~Ji! ~ !}?~ ,~nown. Plans a're to per form e..rot~!l !lcce ler!~or 
.test~t-~~ during this month. These tests are being conaueted 
through Langley because Harvard is under contract to them to do work in 
this area. V 
LUNAR MAPPING AND SURVEY SYSTEM RACK: Based on further analysis of the 
current Rack's capability to meet flight and schedule requirements 
r~sulting from rrc£.n.i-IJj~SS_!~~~~~_~igqJ_~"QcP~.?s~2~. MSC has been 
informed that a Rack d_~s igI}.)~.~ , ~e i.ng. i.~·d ti~ed t<:> _.acc~ommoda"te th~.s= PM: .... 

.,.J:?~~~ght ~~~r:.e~<;~.es:and meet, ,~ (Septemb'er, 1967 vs March, 1968) d~ 1i v.~ry 
,Le...<U!i..~.!l1; ~ V 
MISSION OPERATIONS: A meeting was held with Mission Operations on May 5 
to brief }...!.tt!.roJ~.fJ;~~Q.-2.E~.!J:~l ~.o!.~~.h..op . Pr.<:.j~~.., .re_p_~~~ .~ntati~~s , on 
the present plan for ut~1izing MSFC capabilities to back up MSC Flight 

~ ., "_, oc .. ·• • ... ... ....-. _ • ,.. ~ 

...2E..~tj.~n~_ a_~~~a!:E i_me ... b"~.~:!:~:.. At the same time we will start working to 
identify available hardware and software that can be utilized at MSFC 
during real-time support. ~ 
MULTIPLE DOCKING ADAPTER: We received a letter from Mr. Kenneth Hecht 
(MSC) requestin&.~~g~-~~l_~p the McDonDe1~ Company-prep~red MDA/AM 
interface' ';:Cocument. But we have returned the sign-off sheet unsigned 
~d·7ecorriffien.c:fe'd··~itrong supp.ort o~.-panel aitJon~-by'~ oFll-c-e'nterS" -t-o ,.!.~~om-

.....I'lish-?~~ do_c~me.r.t}: . th~ .. ~n~~r.face ".v 
PAYLOAD INCREASE STUDY FOR AAP-2 & 4: Saturn IB Office is preparing a 
scope of work to Douglas Aircraft Company (DAC) to furnish by May 18 an 
impact on S-IVB Stage of e~uipping aft skirt with solid propellant motors 
-------~ ----._" _ ..-.- ..-~.. ~- .,.."""'" .--" -.. __ . ,--.. -~ ..... "" ... ..--', . -- ~. ~..;" .... ...- , 
to obtain apoge.e.....ls:ick for AAP-2 and 4 to circularize orbits, allowing . 

payfoad - increase . Ais·~; ·DACisto ""{ur·nisn··stuQy on maximum impu ' se--
",II ...... ...---- • •• • ,,- --...--.., , 

... avallab~e.·· ,:!_i th .. j_-Iy'~ re$ ,tart;. ~ 
Studies on SLA-No~,eHCap jettison are to be furnished by P&VE, and 

studies on four-minutJa~trap-ons for the S-IB Stage are to be furnished 
by R-AS by May 18, 1967. v'" 



NOTES 5-8-67 BROWN 
.5J~CfJ6 

F-1 ENGINE As reported in prior notes to you, two pri~ary_~OX;~~L 
... I)]atLng_ ri?.R.,&; i1~!. es have been experienced on R&D engines. These failures 

which were ~et~st.esL9.Y~~ ... i~.c!.:.~_~~ .e _otp! .~.~.~r~. in_.t.he _.s: ~l v~?~ caY.i!y, ~id ~ 
'pot Jes_~ in an e.~~in~_~i!~re and p.t~t !l.~t~f~s! ':,~~l~~.P.~.:. ~?;~~r:.:.=..: 
Subsequent investigations have revealed that excessive heating and subsequent 
mating dng cracks are ~aus !! d l:?Y.. .. ~.~.e .~~.~..e _.of abnormal !=a.:r~on ma tef i~l in 
the seal. Six out of 16 seals containing carbon from this abnormal lot were 
found to have excessive static leakage. Analysis of records indicate that 
one _ ~oy 2L~~rbon h~~vigg .char~c~erist~c~ t1;n.lik~ all pre:,i.~.usly .eval'!ate§ 
!ame~_~r.~ . .J'_~.s.~iy.e 9... f! 9rn .th~_ s .upp~!_e.x: ~. ~ur~ G~rbon Gomp~ny-:. Flight 
engines containing seals made from thiS lot ol carbon consists of two engines 
on vehicle s S- IC- 5 and s- IC- 6. The .~i sk of ~! :.~.iD.i£Lt..h~.! e ~ :!!.~ .... in deliverable 
engines is presently being we!.~~~~~~z.t.!.~~~ i:nPAa ~ t .. of. r!,:~la.,<; ing t~~ ... ~~~ls. 
Replacement at this time would not create the schedule impact that could 
result from excessive leakage discovered immediately prior to static testing 
or launch. V "" 

c- 1 ENGINE The action to 'phase o~.!.Jll..~..,~...:...! ... t1E,,~_ .. U~.s:~LY.:.~!.. was initiated 
with Reaction Motors Division, April 26. RMD has already taken action to 
implement the qualification of a limited version of the C- 1 by June 30. V ______ • ___ ~"""""""'''--.....~.ft.....m~~ , ............ .-"\. ..... _~ .... ' ...... 

H-l ENGINE As reported last week, traces of water were discovered during 
the normal swab checks of four engines on S-IB-ll (eleven). It was decided 

to elac_~:::~S.~~~_E~E K~.~_~h..c;:_~~t.~~:s to remove all remaining water and then 
to replace the main LOX seals. During the vacuum purge process, liquid 
was obtained from all four engines. On subsequent removal of the LOX seal, 
a white crystalline compound was found in all the LOX cavity areas. Analysis 
of this compound showed that it was apparently normal oxidation products of 

~ ..... ~ ............. ~".~.-............... - . ~---. 
the 1050 aluminum gearcase casting. The engine which showed the most 

.......... _ ... - --- .•• i -".\0 ..... ' . ~ ......... ~. 'f"" •• -I 

severe oxidafion in thlS area 15 bemg removed and returned to Rocketdyne for 
analysis and subsequent use as a basis for recommended actions since there 

"are se~e :.~} ~tl-~~r. eng~~!:..!l." Y"'l:i Sh_ tylay .hav~ ~l?een ~ont~~nateq.j>y .. the te~f'i'e'!C 
fluid. A complete study is in progress by Rocketdyne, GCSD and MSFC 
laboratories to determine the total number of engines affected and ·the fluid 
corrective action which will be necessary. V-

J - 2 ENGINE A sample inspection of 14 EGA's revealed that contamination 
~ ___ t.~_ ~~"-'~""--

in the form of safety wire and stee.l \:Vool was present in some of the packages. 
~~~ .......... _ .... . .... ~7Ir'O.-., .... ,.:~_ . .JP_ ':' ............ .r"... -.t~.~.<It, .... , ... _ , ~ .......... ',~, • .- ... _ ... _ ...... _ .... -.-.. 

As a result of this inspection Rocketdyne has recommended that all ECA's be 
removed f:.o~.l.:.?:..~!:S,~~s. ana" ret'urneo t'o'C"a~~ga"P~rk-£o"r d'isa~s seinbfy''"';;ci" 

~ cleaning. An Engine Field 1nspEtc'tlo!i~'eq'ue~sfnas " beteri-' i s sued to remove all 
EGA's from all J-2 engines ",:,_~th the exce tion of S :ll-_ 5.,9.L~ ..... ~0?.;. Turn around 
inspection time on the ECA is one week wit six ECA's a week running in 
parallel. :J3,.8 ' f./~~(J.fJ~~tl,. t.,,;. ~-B 

The S-II simulation tests at AE~e canceled last week due to facility 
problems. The facility conditioning equipment experienced several valve 
failures in the helium and nitrogen systems. The tests have been rescheduled 
for tomorrow (5-9-67). V 

Ed Buckbee
Translation
BB How about these? B



VISIT TO MAF 

NOTES 5/8/67 ~ONSTAN 
~8~~ /;> 

Mr. Lou Lyon, Director-Dallas Region, U. S. Civil Service Commission. 

Dr. Richard Wells, in charge of Graduate School, University of Oklahoma, 

a nd Mr. Wayne Jett, Director, Adva.nce Training Program, University of 

Oklahoma, visited the Michoud Assembly Facility on Wednesday, May 3; , 

for general briefing and tour. They were accompanied by Mr. Arthur 

Sanderson and Mr. N. L. Houchberger, Personnel Office, MSFC. V 



NOTES 5/8/67 FELLOWS 
3~~~6 

1. The Mechanization of ContJ'~ ctor Fin<lnC"ial Reporting: On Friday, 
May 5, a major step was taken toward reali7.ation of mechanizin[ th~ 

single supp~..;.?nt~~~:':~fl, l;sj.r;l r"~~p..~:!:.!~ , Detailed explanations 
were given to the contractors' rcprescnlCltlvcs as to exactly what is 
expected of them in responding to an RFQ issued by the Purchasing 
Office to obtain monthly financial data in a form suitable for processing 

_ on Ma-;shal1-'cQ.m'i;t~-;s usi~g"CompurafrOil'La:Soratory "deve!opec:l -- -
computer programs. Following the MSFC briefing to the contractors, 
representatives of the Financial Management Office, the Purchasing 
Office, Operations Management, and Computation Laboratory answered 
all questions posed by the contractors and satisfied all queries to the 
extent that their responses to the RFQ, due May 15, 1967, should be 
reasonably complete and to the point. y 

2. Prelaunch Test and Checkout DocnmC'ntation: To find ways and 

means to ...!ml?rove_~~ ... j!!~~i !.Y. ,_~w.!Ee P ~~~Us.h.....I.~~ 2-.. Ed ,}:'.~~S~2~. 
Documents and to reduce the number of days and the man-hours 

.. required"'f;;' 1abo~atory review of these documents, a series of 
meetings has been held between 10 and R&DO. Last week, Mr. 
Weidner and Mr. Hueter were jointly briefed by 10 and R&DO 

representatives on the status and gua:Uj;.x...QL,~~~ .¢l .... q£P..m!l~,1§ and the 

_re...ct.~!:~~~y'i~~~ __ b.Y_M~F.:.f ct K~~E~~C ;-a t_e .. ? ~~"!!le~~. They 
furnished guidelines to both Operations to clarify the,baselinin&. of 
these documents; i,mpr3,ve_the ~e.visi.Q.!!...& ~~ and review ad~inis­
tr!itL~~.%~.c.~,~~~r so that our prelaunch test and checkout documenta Ion 
will continue to pr,ovide .~~<:~ and l~ch'pic~..£..£.'-!.r31~ .. ~':PE .. o.!j: to 
KSC for vehicle launches. Follow-on TIlcctings at the working level 

have.atrans1ated those :e..~lici~s into operational guidelines which spo~ 
, .... __ F I 'f.rIlI'........ ~. ..· ....... - .. "w_~ .... " .. "fwIOow..n "" •. ~ ............... , ... ~"., ..... _ .... """"".O ,,_\,. .,-.~ • ' .. J.... ~ 

acco:mplish the established objectIves. These guidelines will be 
"submitted to 10 and R&DO-managen;;-ntfor approvaL~ 



NOT ES 5/8£ fir,J> GEISSL ER .B .s-j16 
1. AS-503 LHZ Continuous Venting During Post-Injection Coast Period: 
Re: your questions on Notes 4/Z4/67 Geissler, copy attached. At the ZOth 
Flight Mechanics Panel Meeting on April 19-ZO, 1967, it was agreed that 
the AS-503 mission planning would proceed on the basis of utilizing 

t is • • Ii~ ,,"_.. tIIMII 

continuous propulsive LHZ ventin..g during the post-injection coast period 
'including spa"ceC"r"ift ~p';";;;t~'o~, d~kTnTan~ extr.:fchon:-rn:-ie~gar(r--

• 1110 -..........-~-"' .... .,....., ... ...,r. _-",,1J;J. _""..-+"~""~"'LoOIl''''.,~,,~, ., ..... · ......... ,..,...-;at ...... t,r ,~..- ... _ ... ~ 

to your question about the hazard imposed by firing''' spacecraft RCS while 
~.....--...u .. wr.w>,..""t~. ~~""'.'I .................................. ~""',...l.I III..oI'r."!' .-......t .. "'" ...... ..It~",... ... _· ......... _~.,., 

venting L!.!2' we expe~.! 1l2-g~gg~ ... ~ from combustion of gaseous HZ at altitudes 
... ~ 50 krn. The 'low density depresses the reaction rates to very low 
values. Only mixtures of condensed HZ and Oz can be dangerous, potentially 

a c ti ng as explo s i ve s . li2.,.e.::~~~~i2R-...2.L~~ .. tqF~~.",i~. , ~~p~ c~t,s.5L~Wh .. ~nt. V 
Z. Crossed-Beam Technology: During the week of April 17, Dr. F. R. Krause 
presented a paper on X-beam wind and atmospheric turbulence measurements 
to the American Geophysical Union at Washington, D. C. Simultaneously, he 
and Mr. C. G. Miles, R-EO-R, visited several NASA Hq. offices to discuss 

X-beam programs. (a);'\n ERC-proposedjoi.l1t ~!LS:!.1~_E!:2j;~~ .. !..<;r _ 

_ ~Y~~ .. ~.~~~~""",<:~<t~,gL~.e_~b.,IJ ~c.~ ,~~ .. ~~:r, ... ~!~ .. ~~~~c.~,t .. r:.:~~~ .. ';l_r:~~~ .. r;.~~ . was 
discussed with OAR T. MSFC would provide }nstrumen.!.s and cQUlE.}::te:r...serv~;s; 
~would furnish ill]11ili];and.~~~er. (b) OSSA was briefed on meteoro-= • 

-1.9..gi.G$.l.x~ p;w..Ql~Q.,rj!~,g.§~t~ .. ~ They agreed to study the concepts in 
more detail, and to advise us on the development of infrar ed s canning systems. 

( c l .t: l:~~ .. ~ .. ~~1_~~.CF e s..r..ML~2 ~P.-£. X.-,~CiID..,nig£Lt.~!t .. P.!~~.::!:::.~ ....... ~~ .. ~ .. <:;~! .. ~~,tY..7j y 
discussed with OMSF. The OJ'v1SF representatives showed ~terest and 

-sugg~ 'st;a-~ Tut'urepi!~sentation to Hq. people active in remote sensin~" 
_~:;~~~~,C::!?F:,..'~-,S~!'~L~!; ....... '-Y. ~~. ,~~P1..$?;.~~~ j5).I~.~t E,~og!; a~~,.~,J?c;,!:.~ :2.~~~bi.1?" 1;> ~t~~~\t; "O~~F 
_ ana ulti!:1't!y __ t.\§~~~ .. .lit,¥..Q§§~ .. :... (d) Dr. Nordberg, GSFC, was given a 

briefing at his reque st. ~<;"=~~~.:rr~£....t2....C:_~,s.L~t .... ~.~ .~i_~h.Jr:_~~.?~,~~ ... P~.~?~ .. ~~:E.eri­
ments on X-beam spectroscopy, spectroscopic data, and consultation on 
-har(r~ar~:-rer-'~H~:ri~~'Director of OAR T' s Aeronautics Division, endorsed 

X,- b.eAW actiilli~nd wants to call the attention of the OAR T center s to its 
wind tunnel applications. A more detailed trip report (R -AERO-A -67 - 9, April 

26~i967)i"sit;youFrtile. V 
3. Solar Prominenc es and Flares: A strionics Laboratory recently reque sted 
a presentation on "Solar Prominences and Flares" to aid their planning of 

solar observations for ATlyf. On April Z6, .M.r.' 9~~~A !!2,::..de .~p_~.r.~- . 
~ 3Pta ti.QD..-l2.J .. ~l?~2.p~~_!-!~;..!..o~.!..c:~~~ .... ~,,;,':::E'1~1L;,~~,,~,E~~,~.:. Movie s of 
solar flares taken at Sacramento ~eak were shown. Considerable interest 
was evident, and P& VE requested a similar presentation. V 
4. Lunar Orbital Surveyor and Mobility Mode Exhibit: Per your request, we 
have assembled a "Lunar Orbital Surveyor and Mobility Mode Exhibit" and 
have put it in west end of lobby in 4Z00. ASO and Graphic Engineering Branch 
assisted in preparations. V 



1. 

2. 

3. 

Bi'J';Nf:D ) '1..1('1 IT ,f1' 7(\y[]·:T.:S~~ : tn-lir; L;:b oratoI1'l i f; DY.'ov] .. din(' s l 1D~Y)rt: 
...............~~~ ."-~.IIH~~ .. ....., •.. ,,....,.....,...~... .. . '1& ..... _..,.,..- --~ •• \,,- --.-. ; 

t ·:) 'CD() ;· :tTnr,:.' r1 ,.'1,:-1'1"\" [ ~. f~T('lJ,.(:.ri" ('~F~i c0. in trlC Cltn-en+ CCT't )";lctoYl / 

~F~·:~C ';r·orr~~f...k~~;;'-;;~;'11~~~~·~]:ec>~t7n~;~s ~~l···l:-:-t·]··l·· ., I:' C' llD' ~1 ~ ~ nl~c ·c·~-f~~::·~··f.."']· 'c' ";'1' 
" Jl .r. 1"" ' ,L"-. C~,I ~ ___ :-_~;!. :.:.: .. ":" yO! ' ...... _..:.~ _ ~;~_ .,- . (.:;; . \. .... ~ 1.. ~I I . J • .#'..J •• _ ..... . ~ '. {_J . . ;... l. .. _ (.." 

Sa turnll\T)o110 hard.·]are. The l..abor'atoY'''V Sncci21.1 /\s3i.st.:3 nt for « _ . n+nt t • • -...zo.a, ........... _ .......... 

n l.ali tv !\Gf,:;uX'2.nce has Dt:'en tP..!11liOIYJ.,.., :1 1\1 ~=l ss :L gnecl to the : k1nned 
,.~., ; r 1.1·t· f\T 7 .... ·'·'cr ~·~r' f; r ('.j C'(' '~'() <-~-'·~r~~-~;7. 4'1";:-:; i'(~_;-""Ci "~o:';:;'>l"-;"'o"', 'n" "t: J:.··...,~r~~:h ; s r .. L. •• _,J. .I , ........ \~"~" :' , . " _ "_. , . ,.,L .. t.e Cl.· . .1 l. ),~ .' " ., , 1.0C,~_. f-''-... _ I.; ·r._ 

,00 r. .~ f01 'i- • 7Tt.170.1' 1,'1.:)( n'1 t00,l pC! r:-;orUl·:::J. (U'1(~ providing add1.tiona.l 
~:;lnDOJ.:'t in ]~'r:::k:iJW~ n:r"I~an~CJ :F\n::s ':::01:' LO]) nersonnel to a t tend a Vlare­

nc;'~ meetings , a~ld in d~veloping de·taile:i st:atus and other' il'l.tonna­
tion used in, carrying out the pr 'DgT'cffll o V 
AS ~;Ol /\1 In ?Ol ~. : KSC [ laS been .r.'C'lucr.;·ted and ClgY'E'!ed to form contractor/ 
~ ...... ~ ... w~~ .. ~ Itf~...." • • ] • • 1\ ~ 501 ' 
F;oVt~:crlJ·"f\n·t teams to .r.Q}..r'.snc.f!L·~h(.)_ .. ~D'·:t:?~ng an?. c~~::~:1}g J !1 .t\, \ .' ., : . anCl ", 

, /.0 '4 f ,.T 'lir; ~·]ill be accol7lplisIled in PF:,.paJ.1.el i:1.l.th o·ther' \-JOl '1.: [l."OlT' 

r<ay 9 to Vay 16 Q1 V 

. .. d 1 I" ~ 11 'I D'JSTRUl'[JIT tJ!'HTS ~ The r'ev:;.e~7 of the vnT'lng an caJ) J..ng 0J:.;:t aval-
---",!,~----'- . h· , . r r n . . 1111 R · ] . f '11 aJJ.LC 1.n~:;tl'UJ.f'(;-;ITt un}.t::; ~\T J..ch "Y.'r, \'E:~or[,r~ ",11."te , 1</"1_ , J.S as.o.n g or Wl . 

t r.o ...... r. .. l .... ~o ...... .. ,"'d l'~r .~ ·~1IT)/1I1 f':'T,::"C/VC:C t,~,...,r ... 1 <1t~VI +1-. ; ~ r"'c)nt'n AcrV\De~f:"nt was I~ t,' t..::,. -L.. ..... .t J •• _ .1 ' e .. a '.1.-1.1,' • ~~." .J ("' L..~" '\~,,--LLt C" .... T .... _ ...... L .. _,-) h • E J.'f.: .. J 1i.'-:' . 
~ . .,) ~ .. 

rr>C1chE.d L'1at the fin:l~_n.pr.:; fop the instJ"lll::ent units of !-.S 501 and 204 
( see a.bovE~ pap2.~'.rarl1 ) Hill be 1T'!"1d~ .:;.vail.:'l.ble to t h i s t eara and accepted 
• ' t " 'h J " t · 1]" " I/' l)Y l C us e .:ur'L'Lna ].ne (UP .J.Cc3.1:l0n. V 



NOTES 5/8/67 IlAEUSSERMANN 

.6/f/~~ ]~!:1'6 
!i R~D~~¥~E-~=t~(iTIlo-~-~'~n~-~~~~'~l¥lf~'r~'~'ik~t~~~~ ~ac~~~~ ~ 1 o~:r t~;;~~a~:~~s 

'~I'\r .• --",. - -:> - .-...- .• "·1 
Vel~ valuable experience in the field of superconductivity and cryogenics 
has been obtained and gyro dri ft ,c.9nstancY,_during 30 hour intervals of 

#) *--_. 
0 , 001 /hrc or better about each of the two reference axes has been obtained ,. 

jespl'te these ~ gobd results II a ~cry e~!_~_n~! ve aJ)5Le~peJ.lsiye_ deve lopme~t ' . ~ 
program over many years would 'Oecome necessary ,to generate flight worthy 
~;JaJ_s_~_J}~9'!~~S gyros and accelerometers which J as we forese~p wo,u)_~ 
be very complex v Thus ~ in agreement with OART p I decided to ~iscontinue 

" this project ; an ' additional aspect has been that no good justification. 
exists for a gyroscope with a drift rate about one to two orders of 

'mag~i~~e ~·hett!!. ~ha~. , th?s~ p!e!ent!Y~,a~aila!?le,o V -

i~ve~r~g~i~{lt~~{i¥~f;~~~r~~fi¥~i~~fdUl!~ef~~X~~~;Ml~~~c~p{~ . 
". 4. .. _ ..... ""' .. _____ •• _._ ... 

Washington $ Do C., and will include a four part presentation on June 1 
"'to be delivered by ATM elements wi thin MSFC o Presentations will be made 

on pointi.ng control system " the dosed loop TV ~.isplay ~syst~m » passive 
,_ .... _ .......... "_'" ..... _._' ...... " ... "._.. .... ..... a ,... •• 

thcrma cont rol ~y5t.em status and a gC,neral discussion on Man.nc~ .. Space 
fright Net.work ,voice up ... link/down41ink windows . , /" ' , . ..,.. 
-- V 



NOTES 5/8/67 j\E I MBURG 
~ /<lq~ /.) 

1. S-IB A short duration test, SA-46 , is to be conducted with Stage S-IB-10 
on May 9, 1967 V 
2. S-IVB (SACTO) §~-:--' .~B-503. (N~~) . underwent a suc:~~ .. s.sful .dur.ation (a'pproximately 
461 seconds) acceptan_se fJ .. r.Jng._o,! Wednesday..,., May 3, 19.67, at approximately 
6 p.m. PDT. ihe-tirst attempt to fire was aborted shortly after engine ignition 
by the safety item mon ito r due to a "down " i nd i'ca t ion f rom one of the eng i ne 
side-load restrainers. A stand inspection revealed the indication was ................ I"". 

_ eJ:.r:QIle.ou.s and an adjustment was made on the restrainer microswitch to prevent 
a recu r rence. An...at tempt wa s made to ,f i; re the stage OZ/HZ bu r.ne r seve ra ~ h.ou rs 
after the stage firing, but was aborted when the spool Delta P transducer read- -
out"'shiTt'ed. Since the facility supplied gases were ,running low, DAC re- ,. 

· scheduled 'the stage OZ/H2 burner firing for Tuesday, May 9, 1967.~· 
3. S-IVB (MSFC) Test S-IVB-043 was conducted at the S-IVB Test Stand (MSFC) 
on May 3, 1967, for a scheduled duration of 150 seconds. Primary objective 
was to c,beck the J-2 engi ne, performanc~ var)ations, caused by the PU va}ve.v 
4. S-IC STAGE (MTF} A successful propellant load test on the S-IC-4 stage 
was accomplished on May 4 and 5, 1967. A boroscope tip was lost in Engine 
N6. 4 during inspection. It is suspected that a tip lost during inspection 
of Engine No. I may be in system. ~/ 
5. S-IC-S PRESSURE TEST PROGRAM The S-IC-S fuel tank wi1 1 be removed from 
the test stand today. The short lox tank will be ready for installation in 
the test stand on May 9, 1967. ~ 
6. S-I I STRUCTURAL TEST PROGRAM The designs for Additions to Cryogenic 
Storage are complete.y/ 
7. SATURN V GROUND SUPPORT EQUIPMENT We reported to you in the Swing Arm 
Status Meeting on Friday, Apri 1 28, that "",,c~r,C!..f1.0ad been found in" one seJ . .of 

..... h~lddown . a~!11 .,bas!;.,. ca;',tiD9,s • .)n " ~he ,!.es,.t_are~,~ KSC wi 11 try to, r,epai r one of 
the arms by weJdtD9.; We think thes~ , c.r:acks",,,are very serious ~nd have been 
urg I n·g:K$~~~<2.j,.Q.s.pect 't.A,e :9t"'fier ~m~, .. ,at the Cap~;-' 1 nsp'ect ion requ i res~ .... 
~ping paint from the casting. ~~s of last Friday~ no thorough inspection 
,bad .. _been made on the arms at the Cape. We wi 11 keep you informed. ' 

A meetin'g 'was" heild'with Dr. - Debus on Friday, May 5,1967, to present 
the swing arm information we had given you on April 28. He left after only , .. 
hearing half the presentation, however, he informed us th'at he had asked 

..... .... .....""f....,. -.*1' "'''., .... \ J ~ •• " j ~'" • ... - .... 

Boeins 'to propose on swing arm simpl ification for Set III which we have I., .- . ~ __ "_."~j-"""'-"'" ... "".. . ..,; ", ... "'- . ,'. _. .. . _ ........... "" ....... __ _...... •. 
I n the tes t a rea. ""'"No scfiedu 1 e I s yet ava 1.1.ab.Le. 

" ...... ~. ~ .. "A:L- ....MJ ... _~"'" to.... ___ ~A<"w.I. .... ~ . "" J..... • 

The ML-l Damper Arm, contaminated and disassembled by Boeing at the 
Cape, ~~i reported Installed on the LUT last Friday. We had told you 
that we pr'oposed " to subsW~~_~L-2 ~,amp.er."_apd r~, - "t '~st !1L-J, tK.SC_~did not 
as~~pt ,th is 'iF" W~ expecL .. ,them ts> have t roub,l e_tch,~~ ,k Lng.- 9.4 t "_,~::h~ .. ~ ~.rr.;.,. 
8. MODERATE DEPTH LUNAR DRILL PROJECT Repl ies to the RFQ's are expected next 
week from Northrop and Joy and the week following from Westinghouse. The 
Test Laboratory designed down hole valve, required to operate the Joy hammer, 
was received and tested. One minor modification to the valve is required to 
optimize its operation. One test was conducted on the modified piston type 
compressor. Results showed the new valve design to be promising, but the 
intake valve requires modification to increase the flow capacity. ~ 



NOTES 5-8-67 HOELZER 

JJqcfip 

DATA fOR EXPLORER IV: For the past four months the Data Reduction 
Branch has been working, on a "time available TT basis, with Dr. 
Weber of St. Louis University in recovering . .J;eJ-~m~tr~ _Cl.a~a _f . 0 

EXElorer ,IV. The data of mos,t. in.-terest . to Dr. "Weber is that ..... . 
acqui:z: d. around the ARGUS events of August 1958._ Approximately 
120 passes have been processed with the expenditure of 40 man­
hours support contractor time. 



NOTES 5-8 ... 67 JOHNSON 

£fff{h 

Heat Pipe - MSFC Experiment # 37: Experiment was originally 
scheduled to fly in 207 IU. A similar experiment was recently 

flown by the ~F ~g_ y~rifY .petf£!.~~c...: ~~n z.,er~~~.$ ~nvi .. .r.0r:~.eE~! 
This test was a success. For this reason steps are being taken to . '-- ....... ~- ........ ~ 
have this experiment as signed to 212. This reas signment will 
provide_tim.e to develop a mor_~ ..... l!l~aning~ul scientific experim.ent 
with associated instrumentation system. V . " "'.... -~ ........... -r 

Thermal Control Coatings - MSFC Experiment # 2: Experiment 
is incorporated in 206; however, because of the._E~l~cy which 
disallows non-mission-related experiments on Apollo vehicles it 

- ...~ _--.I... .... _ . ~"'- .... . ..... _.... .... '" ,._.~ -I 

must' be :r.:~p1ov~d . P&VE is preparing Engineering Change REquest(ECR) 
required for experiment to be assigned to an AAP vehicle. Since 
structural inserts are required in the IU honeycom.b to mount the 
experiment, installation at the Cape is not feasible - mod must be 

J -...,.~_ .~'_..,...I ... , ... .,. • I • ~ ,...... ~.... .. . ~, 

made during manufacture and assembly of IU. Therefore, 212 will 
- .~I'~ 

..,b~_th~e _~a~liest AAP ve~i~le1 for accommodating the experiment. 1-,'/ 

Voyager Technology Panel: First meeting of Panel was held May 3 
in Headquarters. Mr. Glahn, OSSA, is Chairman; Mr. Kee, OSSA, 
is alternate. Membership is comprised of representatives of LRC, 
JPL and MSFC (Mr. Jordan, ASO and Mr. Coons, EO, alternate). 

~n~..i..s .-c.h2::r.te_r~d tc? r.eview yoyag,er require:.n.E;n~,$J coordinate 
Voyager-related advanced technology activities and advis e SR T / AR T 
organizations of specific needs. v~. 



NOTES S-8-67
t 

KUERS 
.6/~9~D 

No significant items to report. V 



; ) 

'" "'-~-

NOTES 5/8/67 MA US 

.£l~ P> I ,1-11~ 
1. SUPPORT CONTRACTOR MANPOWER - We have been informed that 
the ~nderson Subc_ommVtee is planning an investigation of NASA utilization 
of Support Contractors. Specific dates have not been announced. Chuck Pac-e 

from Paul Cotton's office will visit MSFC May 9, 1967, to walk through an 
explanation of the various numbers we have submitted during the past 12-18 
months . V 

A particularly sticky question results from the statements made last 
~2-~~Y.i~V~!~t-)~bo~atorY directors

4 

'to a GAO audit te~~ that it would~Jake " 
s~b.~!anti~l~y le~l~}.ota~ p'.eopl.e t.o ,:ccomplish the work i,~ .:ye ZVP':llg 9?,I).Y,e.~t 
to a total civil service operation in their ' laboratories. 
.. , .... 1IIofO~<",,-. ~"""'.:"a.f,.,..~, ... ..-'- ~ ......... ~~~-.~~ 

2. OMSF DIRECTIVES - A copy of the OMSF revised directive on 

~..:E..-~~.2!l.~g).lU!leJl_is being r_evi~~~ to determine if there are any 
significant differences with regard to the Center position and responsibilities, 
including interfaces with KSC. None of the other OMSF directives"., 

. - -. • 'e' __ ,_...;.-.._............ _., ~.. "" .. 

presently being revised by Dr. Mueller, are available for Center comment 
.. ~-___ '" _ 1;.-..._"; ....... ',1ill ............ ~ 

at this time and there will probably be no time for further review at Center 
level prior to Dr . Mueller's meeting vJiili- the Congress. V 

3. MSFC ADP MANAGEMENT STUDY - We have coordinated the top 
management comments on the Booz Allen final draft reports and with Mr. Gorman's 
concurrence have forwarded them to Booz Allen and to the MSFC ADP 
Steering Group. Comments are summarized as follows: 

1. "A ManageY£!::'~~J:'!lr:n~~!~e consisting of key per sonnel responsibly 
involved in a direct way with ADP Operations is more desirable than the 

establishment of a new P2!lt~~~~;~~~.3...i2-~ bt3.sJi.(a.~;: .. !~:....{>. .J?,~ ;7u;,o,:rc~s~" 

2. "The study does not present sufficient evidence to warrant the 
relocation of Computation Lab at this time. It is possible that this move may 
appear more advisable in the future should operational problems develop 
as a result of our current organizational alignment. " 

3. "The proposal to establish a Slidell-type facility in the Research 
Park appears to be a good recommendation, but it is felt that MSFC should 
provide only technical as sistance to GSA and promote their taking the lead 
in this operation. " 

4. "The Slidell Computer Facility was developed to specifically 
serve the Saturn Vehicle prime contractors. In this capacity, the day to day 
administration of the facility can best be handled through the 10 or ganization. 
Major policy planning, operations review and interface problems will be 
handled by the established Management Committee. " V 

H.M. Let’s discuss this next staff luncheon. B
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,!\.'\P Payload Improvc·mc.'nt Studies: Following the meeting with you on 
1vlay 2., a meeting was held by the Technical Systems Office involving 
n'prcst'ntativcs fl-om. the Saturn/Apollo Applications Program Office, 
tl1l' S,lturn IB Program Office, the Aero-Astrodynarnics, Astrionics and 
P&VE Laboratories . The purpose of the l'Yleeting was to take the initial 
::ikp::; n .'quircd to inlplement your May 2 direction. The detailed work 

as signments were rnadc to the laboratories and offices which would .~_::!.- . 

Marshall in a position to report in depth on the th¢c primary schcrne~ 
-lor i;:;;prov1~gour payloa~d~ituati~n by M~y 18 . VWe have referred the 
soli rn'i~'~tel'Ylan-s~fory to ~Fra"rlk-Willfa'ms To 'handle in toto with the 
IE P~~je ·~··"t01£ice·~ -7./ . --- I~-. ld~· 

... .....--...-.... 1I1 

A separate action which we 'received from you during the May 2 meeting 
concerned the establishment of a Memorandum of Agreement describing 

the n:..e.~<?,?_~f,. 012er~i~, of the R&DO laboratories and offices and the 
10 Project Offices in ~~.pl5:~e~ti~ ,pAp?ll? ApJ?lications Program requir~,­
rYlL'nts.; We have not concluded a statement of agrecment on this subject ---, ............... 
because of various interferences , primarily the Orbital Workshop 
Prelirninary De sign Review and the source s election procedure s for the 
intC'gration contractor. This office has, however, had separate discussions 
with the IB Program Office and with the Apollo Applications Program 

Office and !~S £.t<11;~.~~. ~"",.~ fu~<!.~~_r:.t(~.l" unde.r~~anding/~ith these . o.~fl;~es 
r~:_~Cl.lr9 j. ~lg AF.~ qJLAF?pli~a ti.~If.'~ . ., ?!.Qgr.a.r1ic:x~ c~tion~~_l as affe c ting the 
Project Offices and the Technical Systems Office . We expect to have .-/ 
these agreements reduced to paper review by Wednesday of this week. V ...... ~ ........,.. ...... 
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. §h~~j) 

1 , S-IC-4 Stage at MTF: The captive firing of the stage is scheduled for 
Thursday I 11 May 67 ., V 

2. S-IVB-S03 (new) Stage at SACTO: The stage successfully completed the 
acceptance testing with a captive firing of 442 seconds on Wednesday I 3 May 67, v/ 

3. S-II Stage - LHZ dome to cylinder #6 weld offsets; Reference your 
comments on Notes 5/1/67 Kuers I attachment #1. A meeting on S-II Welding 
Improvement was held on Wednesday I 3 May 67, with Mr. Weidner , Dr . ' Hueter I 
Col Yarchin I Mr. Kuers, Mr. Grau and Mr. Kingsbury . Schedule slippage of 
S-II-7 in order to incorporate the new pulsed arC welding depends on the time 
required to complete design reviewing qualification testing , and welding 
certification . At present I this time is excessive; however I ~fforts ar'e underway 

'to"';;d'~t'he time required :-f.. d'ecis"Ton\'sexpe'C'ted by Monday I 15 May 67 . V / 

4 . Accidents at S&ID on Tuesday, 25 April 67 : Reference your comments on 
Notes 5/1/67 Lucas , attachment #2 . We are taking action through contractual 
channels to impose cost penalties on S&ID for negligence in allowing repetitive 
damaging i ncidents to occur to flight hardware. '. ,,/ 

5. S- II Stage Insulation Repairs at KSC: Due to numerous problems encountered 
with S-II Stage exterior insulation during cryogenic loading operations I we 
E.:.3~.~te9...!§~q., ~~,~~_~~~}9'P .. em~rS1.en.cy ,pr:?,!edures for repairing the insulatiqn 
whIle the vehicle was on the pad I with cryogenics on-board. On Friday I 

..... . "~-"''''''' ''''Oi''''''''' '''' '''' ~.":,,._,;,"". -10." ." ...... '~ ..... . ... ~'_ .... , •• _' ... - ..... r.. .'" ";'" . , ,'" 

5 May 67 I in meeting neld at MSFC , Dr. Debus reiterated the KSC position 
that the personnel hazards for repairsoIThTiTypev7o'uld be prohihrtiv'e~:'""We 

,v"'aTe-ti::ier'efcir"e-'inifia't'frig' a.' c o'm p're he ns i ve' review of a 11 in s'ul~ ti~n; . p're'l au nc h 
-~...., .. -.., ......... --"' •. ...: .. -) ............. - ..... .,.,...., • ...-.. '" ........ I-...... ~ ..... ~ 

checkout procedures I launch requirements I etc., in order to assure maximum 
....... -~'.0:.'11",_~-.,_..w-~"'.,_,.,~_""".,;I"W,,,,,,.,,, •.. _ _ ,,,, _,....:~.110,,·,~, \.· .... ~.'w ~~ -10.-";; ~..: .. ~ .... "" " ....... "' ..... ..:.-.. .. __ ........ .;.~~~, ............. ,"' .. ''\It .~ ......... , / 

availa!? .. il~l¥_~.t.,llrr.~l'~At;.~£~---:..- Mr. McCool (P&VE) has the lead on this action . Vv" 

2 Attachments : Notes S/1/b7 Kuers/N otes !J/l/i.:/I Lucus (DIR I I-DIn. & j~-:om '~; 
copy only) 
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1. OPERATIONS MEETING AT KSC: A meeting jointly chaired by 
C. Kraft and R. Petrone was held at KSC on 5/2/67 to discuss major 
interface areas, especially operations schedules. Both Kraft and _ ___ --._~ .......... oJiI 

~t..:~~~~_e~E~~.~_~~d ,,~~~ce,:r:~ . ~b.out .the present mode .?f d,evel .~pi"ng 
operations schedules resultIng iu 'poor"utHization of resources. It 
'W;s- ~ii-'"'e'ed'" te;' d;~el~p_~.i~i~lJS§..cLM~¢e~p~ration·s' 'schedules .)~~~ ed_ 
on hardware actually available at KSC: Our Flight Control Office 
participa ted in this meeting. /' 

2. AS-501 MISSION RULES: The initial launch vehicle inputs to the 
AS-50l launch mission rules have been reviewed within MSFC and are 
essentially firmed up. Some further analysis is required on 'a few 
open items such as the "Mandatory" classification of all Single Side 
Band (SSB) Telemetry Links; the pos sible requirements for the 
Communication Command System (CCS) for contingency actions; 
and the six 11 Mandatory!! measurements required for 2nd burn post­
flight evaluation. We expect to have a final position on thes e items 
for the Saturn V Program Managers Review scheduled for May 17. V 
3. AAP FLIGHT OPERA TIONS: We are working with I-S/ AA and 
R ... TO to identify any pos sible application of AAP test simulation 
equipment and software for rea.l-time mission support. This support 
would be primarily to assist in malfunction identification during the 
mission·V 

4. VOYAGER: Q~.:." .. ~ . ....... Gates has been appoin.te.d Manager of th~ 
~.<;yag~r_ M~.~}~!?- ,Qg~.E~~~~~~.-~~~ys .. t~rn~M..OS). -···ThiS ~ill · del~y" so~e -
what our planned series of discussion ' on MOS. Gates is one of 
the best people J~-& ~§l:,,~ ,~~~::~,~s job. ~. I as'co.,f ,., ' . .. ... .r_._ ..... ' ~ . ..,,,, . \ 
~ ............. /.-: ... -.... •• ~I.o.;..~~.~..-... ..... , .. 40.,; ·1".. . ' • 

5. APOLLO AIRCRAFT (ARIA): :Ne participated in a briefing to 
Gen. Stevenson on planning and status of ARIA operations. These 
aircraft will provide essential telemetry recording during 2nd S-IVB 
burn. No significant problems are apparent at this time. Mr. Golden 
of Mission Operations will serve as MSFC representative on the Ship 
and Aircraft Working Groups. V-
6. MSC OPERATIONS INVESTIGATION: MSC has initiated a major 
activity to review all facets of flight operations with regard to flight 
safety. The following areas are under investigation: flight control 
procedures; test integra tion; flight control data system integrity; 
and flight control data requirements. Our Flight Control Office 
has been requested to participate. V 
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1. A TM- CONTAMI~A TloN: A contract was negotiated with Ball Brother s 
Research Corporation (BBRC) for a 90-day continuation of the A TM optical 
environment contamination study. Jack Horton (P&VE-ME) is an alternate 
u~ n. y II b~' ( ;r..,), whQ 1; t hhl al QUPliiU'vleO;);' of th ,"out;);' t. V 
2. A TM- CONTAMINA TION: In following the development planning for 
exper iments to be flown by Mr. Bonner (MSC) to collect minute space 
debris on exposed surfaces Quring Apollo flights, our impression was 

trengthen d that ~..h. .. ~ .. M§LQ._ X1?~t!.rn ... n.t!, 'Yill pot pr,ovidQ all (n~~ even ~O}'.:) 
of,!~:.._o~t:.:.!~}!~ 9 . .f. .. our pla~m~c! .s?-rr!pl!;; ~rr.ay .experiment. Theretore, we 
will continue our contractural work with Martin which includes the study of 
real time monitoring.,of contaminating deposits on sample surfaces during 
the ATM mission. V 
3. APOLLO COA TINGS: We were informed by Ed Luedke of TR W that 

~...he.~_KLY.~p',JRW ,the . .fulJ .. prob.~em of defining ~p~,~lo ther~<:-,l c~:mt~o~, 
~2:!l8'::':" TR W is interested in the r!il~ct.QID!:tg developed by Gerhard 
Heller's group, together with Astrionics, for analyzing in-flight thermal 
properties, and t.h~y_lJ}.ay' .... prJ;).pose .this .instr:.u~ent ,to l1SC .. V 
4. RELATIVITY EXPERIMENT: The Schiff-Stanford zero-g gyro relativity 
experiment was descr ibed at MSFC on Monday, May 1, by Dr. William 
Fairbank, Dr. Daniel DeBra, and Dr. C. W. F. Everitt of the Stanford 
Physics Department. Members of ASO, EO, Astrionics, and SSL participated. 
The experiment consists of the measuremeI1;t of a 7 arc sec deviation per 

... '" .... "to"''''' '''A''-<. ..... ..." ", ~,"1-:r" , •• 1 to- '" ., .... ' ... _ eI .... 

year of the annular momentum vector of ~ yery special gyro. The proposal 
'h~;~-;lr;~dy " ~'~o~~'~d gr 'eat inte~~;t a~d ~~~~ort 'in the' sci~ntifi~ world. So far, 

the ~e.~rl~&)2!.~~:~s . .,<~y~.e~: " s.~.:~c:~~t:?lc; to members of the MSFC Labs, 
but many practical prob1em's must be solved first. 

~~~ SSL has been planning to offer to y .o~ a presentation on suggested relativity 
/;~:,:~" exper imenJ~ .. !n.)?1?~C<1,,.J.£sJud~.ngth~ ·'sGhHi-·.$ta-nlqi(;:0?· eJ~,i.~.~pt. "'~Woul«(you . 

,, ~:.... be i;;!e}:~ .~~~~? i~",~.'1-J9r... '~"7p~.e9,Etnt?-ti,on.? . ~\J .J~. 
5. HIGH- VELOCITY RANGE: A new velocity sensing system has been installed 
on SSL's hypervelocity range which will greatly increase our flexibility of 
operation and will offer improved reliability over the photomultiplier system 
now in use. We are now using fotofets (photo sensitive field transistors) 
with solid state preamplifiers and emitter follower s packaged in a small cube. 
One detector is mounted in the blast tank and senses the muzzle gas ses and the 
other senses the impact flash. We can now operate at high vacuum since we no 
longer need the 2- lO mm Ar gon previously required by our photomultiplier . /"-
system. The system has been checked out and is operating satisfactor ily. V 
6. EMR=QtJESTION ON 4/24 NOTES (Copy attached): "Sensitive" means that 
this information was received by courtesy of one of the NRL members, and should 
not be used outside MSFC until the Space Science Steering Committee has 
passed judgement on the EMR and its proposed experiments. On May 2, the 
SSSC did discuss the proposed EMR project; the project pas ,sed .with flying 

~ ......... ~_ --"# . .. · ...... ~~\.::. ... u.Ioo.tJl."...~~ 

colors. We will keep you informed of further developments.' V 
The EMR gamma balloon flight took place on May 7 and 8 . It was apparently 

completely successful. We will supply details next week. \/ - "' . e '""* .. 
~ .. .-:II"""''''''~--
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USE OF CARBON TETRACHLORIDE (CCL4 ) ON EASTERN TEST RANGE: 
An Air Force regulation restricts the use of CCL4 on Air Force property. 
CCL4 offers the orily available method to assure that our ST-lZ4M platform 
performance is not degraded due to an unacceptable amount of condensable 
hydrocarbon in the GNZ. For the past ten years, both MSFC and contractors 
have sought a suitable alternate method to the CCL4 scrubber technique. 
Total cost of contractor effort to date is approximately $510,000. ETR has 
granted a waiver for the use of CCL4 until June Z5, 1967. We will meet with 
ETR lat thi week or early next week to explain our l'equir ment, our efforts 

to develop a ~~ .~~!~~,l .~~~!~.:2:~.t,? ~,~. ~~d (Hi·r_I>E!5.!.~.!~~~.~ ~~~·iC~ ~~y~,:~~~. " 
CC~4 .~ecI:ni9-~~ .,~a:f.~: 1/" 

MOVEMENT-oF RCA MODULE BOARD REWORK FROM VAN NUYS TO 
HUNTSVILLE: RCA began rework operations at the Huntsville facility on 
Monday, May 1, 1967. During the first three days, 108 printed circuit 
boards were completed through the soldering operation. In our opinion, the 

EuI];!.~~U~~~lio~ is ... .t?!r.;iI}g o,1ft , f!10re, q1:l?:lity~ b.Qar.9 s , ~h~p'''v~~~ N;ys .. ?-l~~~·: 
_eig~: .!22.~~.!=1!~ ... <:"!..2R~; ... C;!,~.£n . V 
AAP PAYLOAD IMPROVEMENT STUDIES: We met with R&DO and AAP 
office on May 3 to outline actions on these studies. R &DO lias the lead on 
the nosecone/SLA jettison study. A change has been issued to DAC for the 
solid kick study and the restart. R-AS has the lead on the 4 Minuteman 
strap-ons for the S-IB stage. Additionally, CCSD under their systems engi­
neering contract has been issued a task to assist R-AERO in the evaluation 
of these various uprating schemes. Maximum effort of all parties is required 

_!~.r.n~t ~4~ _e.~.,t~~1~s.1;~.~. ~a.y.. _18,t~ date ~o.r C9..mE!.e~ing~33',"" Q!-¢,~ck ~easi~ili!~ , ~~?. 
~r::~C~!~; .:;'Center input is due for the AAP meeting in Washington on May ZZ.~ 

AS-Z05 RENDEZVOUS EVALUATION POD: George Low informed Dr. Rees 
May Z that MSC is studying the pos sibility of adding a rendezvous during the 

CSM-l a 1 /Z05 mis sion. MSC envisionsut.~Y'?_A~p.~~..pt~: re.nde_zvr({'.;~ .... ~~.t4 .. ~~~ 
'§"-l.Y)?..L1JJ"!=P4~ ..... _~ .. e .• .c ,??§.,..,~.! .... :,hi~~." 9:Cl;Y; if this is Jl2..t feasible, rendezvous with a 
li,ghtP'gg_mou,n,:tedjp .. !h.~_'cS.L~ .~nd separated after the CSM separates from 
the S-IVB/IU. Mr. Maynard, MSC, and I have established contacts within 
our respective Systems Engineering offices. We informed R &DO but have not 
given them a formal requirement pending output from an MSC in-house meet-

ing with Mr. Low held May 5. ~.~.s .... :~.q...~est!.~ tl:a! v:.e,~n,~t p~oce~? ~~.~~,1. .aft:r 
their meeting with Mr. Low. It is not clear at this time whether 'they actually 

......., )",,~"'.'" .. """ ....... ..-:..,M... -' .... __ l.'!.~ '~ .... ,. 

infend""iopu"'rsue the Pod approach or whether they will want to consider only 
the spent S-IVB/IU. If they still have the Pod requirement, they will provide 
us with a data requirement package and we will give R &DO the go-ahead. V 



1. MOL Presentation: 
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. fy/~(~h '~.it ~, 
1 ~ J (ru,j (' ~ 0' '" .~ ~ , 

/ ~ ! 

I attended a DAC/ AF briefing on MOL at Douglas on Friday, May 4, and 
reviewed the MOL Mock-up. Copies of the preseI1i:ation material (unclassified) are .-
being forwarde~ to me, and ~f.Y-~ ~~e intere~t.r<=:d, I will send a. copy to you. We are 
revising the liSt of MSFC people to have access to MOL data, and I plan to include 
your name\GnJ.ess you advise to the contrary. (Just as a matter of interest, I therewas 

_ ~4 '1",,,, .. 

no new (or unknown) data presented on MOL that one couldn't have dug out of "open 
literature" with only a little effort.) 

There were 16 MSC people in attendance (including. Chuck Berry, Max Faget, 
Alan Shepard, Paul Purser, Bob Thompson, Bob Piland, etc.), myself from MSFC, and 
one man from KSC. 

Also reviewed was a MSC study which DAC is doing on Application of MOL to 
AAP Missions. A more detailed review, including a complete nmdown on sub-systems, 
will be h~ld at MSC this week, and we plan to have "good" MSFC participation. V'" 

2 • Improved Lunar Cargo and Personnel Delivery System: 

The Improved Lunar Cargo and Personnel Delivery System study contract has 
been signed by both Lockheed and MSFC. The effective starting date is May 1, 1967. V' 
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1. A. M. A. W. Strike - As a result of breakdown of wage negotiations between 
International Association of Machinists and Aerospace Workers (IAMAW) 
and Co.okBr,others Leasing Company, a subcontractor to General Electric, 
1. A. M. A. W. went on strike beginning this morning and have J20sted 
pickets at both m.C!.-in e:!.t.LaN~£ J:.2...the,_sit~ .... A prelin~inary survey indicates 

that~embers· of all.unior:~ .... on sj..t~ ~!~_~;~~s~,,!~c.:::! ..... ~~ 
to report to work; however, a defInIte assessment of the sltuatlOn IS 
not yet pos sible. 

Current plans are to .!equest the 1. A. M. A. W. to picket c:t sepa!ate [.c;,t~.s 

set up as the only access to the site by its members. This would enable 
members of other unions to report to work without crossing picket lines . 

. If this resue s,! i~. refus,!;,1:_,¥ederal •. ~rt action will be s~to force 
-compliance·V - . ---

S-II-2 Stage - Stage was removed from the A-2 stand early this morning 
and is being transported to the S-II Vehicle Service Building. Shipment 
to KSC is still sche~y.l~g.iQL5ooL2.Q.Ls!'7.. Turnover meeting to inform KSC 
personnel on status of stage was held 5/11/67. V'" 

S-IC-4 Testing - Primarily because of additional time required to check 
out and remove engine contamination and to .check out il~iEft~d e.J.Rir:-tiQIl 
of LOX tank during LOX 9.9m.!l~higp .. .E!l:;g~ .. ,!,.~~lium, static firing 
schedulea for 5711/67 was postponed.2!..not preven'ted by strike and 
picketing of site by I.A.M.A. W. I which started this morning .• RP-l 
tanking will be started today, 5/15/67, and static firing will be conducted 
tomorrow, 5, L~( 67,./ 

S-II-A-I Test Stand - Because of anticipated delay in shipment of S-II-3 
stage from Seal Beach to MTF I the in.!egrat~d test .. of the !1~~d c;nd g,S,E,. 

_wi~h .!i:.:n_~.~~.h...ct..~.2~J.l,..e...C2.~!.E.<? .. n;2-to avoid a long interval between 
the sImulated test and actual use of the stand for stage testing. Nine 
items remain open which must be completed by the Corps of Engineer s 
prior to a static firing on the stand. v-'" 

MTF Open House - The '~Open HQ\l~e.." conducted at MTF over this past 
weekend was v,ery sllccessf"l. Total visitors for both Saturday and Sunday 
is estimated at 14,000. V -
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ORBITAL WORKSHOP PRELIMINARY DESIGN REVIEW (PDR): MSFC and MSC teams 
completed the review of all actions resulting from the PDR. Roughly 104 --actions have been jointly agreed to and si~ned off by the two Centers. 
It is pranned tFieseacfionswr1"rb"e7e"'viewed~ith-Mr-:-CnucK"1{(itth;ws .... thi's 
week for program approval. In the meantime, many activities have begun 
responding to the PDR out puts. ~ 
~l In C:Ql'\junction with Aat:r Q iCI, 'III 't .,,;to y!ft .th . . MSC t.. .11!. ~_ of.. 
~ k for the Grumman Aircraft Engineer1ng Corporation (GAEC) hase IC~ 
-U.llQ ld'e·IT~rtiofieiIor.t'" tor "'th~_!l1~.~'£1_and provided informal ' comme~ts to 

them. \/ 
On May 17, Langley Research Center plans to conduct a formal rev~~w -..- ___ • __ --.-* If ~ ,... ~ 

of the~.u~~!~ ..E.s>,.j.!~_:. ~ ~r: .,~upport. of the A~ p~int.1ng co~tr,o~ .sy.ste~.~ 
On May 5, we discussed with Mr. Mathews the additioD Qj a 3-foot 

Instrument Un~t (lID secti~-the ATMla~ch vehicle. While he w';s 
not pleased over the associated weight increase of . A50 pounds, he did 
~g';-e~t;';~ change' 'appe'ar"e-d-'ne"c'es';ary ~ V'H'e" "ask~d - that'" w;- doc\.};ento·to 

-him--our- recommenaation and that he would ~provide affirmative direction 
in writing to us and the other Centers. ~ 
CLUSTER 1 EXPERU1ENTS: Headquarters is pursuing the . ..J?2E s ;i-b_i1,i_toY-9 f .2_ 

. single .rpl-~2~, _v,c:hAc)~e pr.io,r~ t9 ..... the cluster flight.. This launch would 
accommodate the Lunar Mapping & Survey System (LM&SS) and several experi­
ments which have been Plannedfor- the"c"lu'ster fligh"t ". 'In addi"tTon to me 

...... ...-Jf 

reduction of the nu~~t-eJU>.eriments, this also increases the number of 
• days avaiTabr:-for- Workshop-re"iated "e;periment performance ~from rl-to .. ,l.f) 
~.,...,.......,... __ • _ ... ' ~ .,# -:-/-~ri·'\oIW.,A.;""'''' 1o,rY"~ ... --....._ .... ..,..J.-~""", ... __ . __.-' ' """'" ....... , 

.. due to .no " Lt1~_ ~ V ,.,~, -', ...... - ---
MULTIPLE DOCKING ADAPTER (MDA) DOCKING HARDWARE: As a result of discus­
sions held with MSC to date, it appears that ~ay not be able t9 
support our MDA docking hardware delivery require;;~ts"':" .....,SO~lE~-·orthe 
probi;m7~7e: ' red.es'C"{gn-C;T ·~omew-·ol'''tl';:i.s " hardw~;e " b~th for improvement 
changes and make work changes, long lead time material procurement. 

R-P&VE and R-ME have _~valY~Ee~ ,~.he .. J'_<?E..s ~1;..~l.i . .!¥".~L p!'.~ .. ~~8-.,?,.S __ t~; .. !'.!~~-
. tural portior:s.-of~h~~_~ar~~are~ uti,lizing ~ dra,wings., V 

LAUNCH"\TERl'Cr:£ PERFORMANCE- IMPROVEMENT FOR AAP MISSIONS: A meeting has 
been scheduled for May 18 for interim reports on the performance improve­
ment studies initiated as a result of the recent meeting on weight and 
performance with you. Douglas Aircraft Corporation, Chrysler Corporation 
Support Division and R&DO will present study results. ~ 
AAP LUNAR PLANNING AD HOC STUDY TEAM: The two day meeting of 
Luna:, Pl,~n~~.n.g, Ad Hoc committee , to be , he!d ,at M,~IS this week has been 
postponed one day to May 17 and 18 Grumman plans to present the method 

~--"",-",",.",,,,"'''''46. . ., ~~~ 

of effecting an unmanned landing of a cargo carrier lunar module" 
...-_---: .. _,.....". ...... \If'\'V"" ... ~_., '" • .,. ",.' ·.~I........ -..... ~ ~"." ........... ...-li! .... • l .J. 

emphasizing the benet:iJ:. al!c!._e~ferie·nce which will be gained from the 
)M/ATM program a~ applied to the l~a~~fa-~~,,,~ctiviries .-v - - 1-• • ' 

THE EFFECT OF NEW AAP SCHEDULES: The effect of the revised AAP schedule 
on the AAP lunar surface missions is being considered. As a noteworthy 
change in the new schedule is a possibl~....!.e .. as.§.!:.gnme,IJ..t;,.....q,U.h.e...J .97~~n~ 

.. to.J:,.llJ"~e_g!,!y~u~r mis~2~J;j!!..a .. ::~...,.~acJ~., ~ .. o~po..lJow with retentio.n...&t 
the 1971 dual launch' s'urface mission. Hence, the new scheduf'e continues 
to require a*"Fr6Bstart*'for-the- :CSSM and for modifications to its 1M 
carrier. V 



NOTES 5-1~/- ~2--\ BROWN 
.0 J!i \/\# 

F -1 ENGINE The borescope inspection of the engine LOX injectors on 
S-IC .. 4 has been completed. The engines were found to be s.le~n., with the 
exception ef engine F- 50] I, whieh contained a. 1i~!L,~e,~a.l_~ ,Hv,el' that wali 
successfully removed. Although the inspection was conducted in accordance 

I!~'\h'., ~., E!:gi.?_e. Xield.lns. E,~~~ion . ~eq~c;s~ (~F.I.~.Y::€:J;Z~9:-_~'~~.!i ·siie~-;b·l'~ ~o·~f:u~'i. o'n 
lk,\: ... tI" resulted from correspondence generated by the MSFC Laboratories and S-IC 

: ~~ .... St'age·Offi,S.::7 whieh ~~.~..r~g fnterpr:te'a. as authori'zation to perform the ' effort:-, 
\.I \,t·t'L ~,;~ S~veral anoma:n:;;-occurred during inspection such as, parts of the borescope 
i:1 .~ Qf being dropped into the engine. Considerable additional time was' required to 
: ,.,1\ locate and remove the borescope parts. Rocketdyne initiated an in-house 

IJ;:~ft training program to provide skilled technicians and techniques to perform 
~fJ 4',.. I these inspections. The utilization of trained Rocketdyne personnel .~p..d . 

'Il.f ~~L u .~ fo:~~~-,p":~<?~~.ci..~.~,_~~~~~~~~ ~th~~~'gIy~~;~~;;g;i~~'~ : ~~§tn's qf~cc<?,EPp~i_~.~.i~g 
~,~l~l~ ! ' ,!hese in.2E~!~gE1".g. VThe borescope inspection on Vehicle S-IC-2 and -3 will 

Cll, IQcd'He.s be performed at KSC when the vehicles are in the vertical position. Trained 
, 101 

'!'I'''1 Rocketdyne personnel and approved procedures will be used for all subsequent 
t~ 0 C , injector inspections. V 

An evaluation of the problem, previously reported, on primary LOX seal 
mating ring failures caused by use of abnormal carbon material is complete. 
Because of this evaluation replacement of these seals in the applicable 
engines was necessary. This effort has been initiated under EFIR 28 and 
is now in process. No ,schedule impact is anticipated, based on current 
working schedules. ~ 

H-l ENGINE During the first static firing of S- IB-IO, engine H-4090 
b • • .. ,~. -.; ......... ,.. ~). .. -._ .'1~ •• ,~'..-..... '" ~J 

performed at 209.! .. 2J5 _~ea level thrust. All other engines wer e within -t!"1.e , 
205 + 3,K model.sp,e,sills.p.tion. The engine is being inspected for discrepancies 
th'aQj(;~Yd cati's 'e' inc~eased thrust. If no problem is found, the engine will 
be re- orificed prior to the next static firing. V 

"" __ .. ~. . • ..... "',~> •• ,'l'~ J 

J-2 ENGINE There were three successful S-II simulation tests at AEDC 
~ ...... , " ~~; " '.'.....: .. .... - ' .. r • .l~" ''' __ ~J 

Tuesday, May 9, 1967. These tests simulated worst case S- II . start 
~........:t...~ ... ·-_"'"'·', .. _.L ","'4 r .................. ~, ... ~ ... _.. _ .. ,~... .; ... . 

~!iE::s. Worst case . .§..:..IL~9nditionp are related to ~tt:..em,e)y cold, 
~m'p-'~?,~t.;t~! _ the %,poS;l~ of ~L~,~..,~ .... S-IVB :,e.st~rt .. S:'?I?:~it .~ons, where 
~~r~~~components are the problem. The results of the test last week were 
as predicted, no anomalies. V-

A ~~ssful 50- second S-II Battleship test was conducted May 12, 1967. 
The pr'opell~nt ··~·~Td..{'aJs'were 'p; ~gr~~~~'d' to "~imulate a flight cutoff 
condition. Engine inlet temperatures showed a slight rise" ; 'h'o-;;;~~;' "they 
;;;;-a~d'" within limits.y 

All engine work was completed Saturday, May 13, 1967, on S-II-2. ~ 

Ed Buckbee
Translation
Herm. Weidner I thought we had this type of thing under control. Please tighten up procedures with Ed O'C. B
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(fl 

~ },I!J~:(~~~ 

Nothing of special significance. 



NOTES 5/15/67 l(1;:LLOWS 
~ IJ1? ' 

• "'I 

FY - 67 Budget Execution: R&D Operations accomplished and surpassed 
its Saturn-Apollo Program Annual Plan this fiscal year for the fir st time. 
As it became apparent that the $99.3 M FY -67 Plan would be completely 
initiat~d by the laborat.oricl:l al d \.l1'gont. ·('q\.lirUniQnt.~ 01'11 "I·("nl.).incd; 

approximately 7 M additional dollars were requestc from 10. Following 
full discussions between Mr. Cook and Mr. Bueter of our technical 
requirements and ability to initiate funds rapidly, 4M additional dollars 
were made available during the last month. The laboratories responded 
with approximately $7 M in procurernent requests so that the highest 
overall priority items could be covered with th~ $4M and be COl"npletely 
ready to support hard- core requirements with the rernaining $3 M 
funding which had been requested from 10. Discussions with 10 are 
continuing to obtain the additional funding. 



NOTES 5/15/67 GEISSLER 
})1 ( 

I '\ 

1. Mis sion Requirements Fanel (MRP): First meeting of AAP MRP took 
place at MSC May 2. Panel and sub-panel scopes, organization, operation, 
action items, and agreements were discussed. It was agreed that MRP proper 
shall limit itself to review, direction, and coordination of its sub-paneis;al~ 

that it sh~l~~~~~'~;~i't';';r{"~it:h 'MSC'/MSFC int'e r f~c"~ · pr';br'e·m.?':"· and"QoJ:.,. become 
------... ............... ..,. _.a."" .. ., ,.,.._ ... ~ .......... '-._,_ ................. _. • .... .~ .• 

involved in discussion of line resp~)Qsibilities. Action items, V::'er~: Mlssion re-
quirements~Pa;;'''cl~I-MR 'P~''shalrp'r'Etsent ~e;i-e~ copy '0£ Mission Requirements 

document for ,b.-A.E..l..::J_,~ ... .!2':.:i~ .. ,MR.J? m.~e.~_Ung; Guidance and Performance Sub­
panel will (1) determine details of.J?~e..sty;;1.tion and i.!!> e£fe,~t;:; on ,rendezvo~~, for 
AAP L~ ~.r.,,.(2) investigate various means of .sptimizing mission ~::10,rp',e.nce and 

-SU-wst most feasibl~ ~ne, (3) evaluate requirements for orbital ,attitude control 
~"'-"'''';' \,"::,.,.,. ' ... 't,\ ._ • I " 

~.!.r.£.l9l;"~.:;};{~_ (~~,E,l..t"~",:± ), ,, (4) define s.Q!~:r _ panel deploYI}1~p.t an~ 2p~. ~a.ti.?n •• 
c se9..~t:.~~c;:< ~JM'£".,~ ,,~ 4), (5) determine al'!:X2j.x£~r:lic, s, of various cluster configurations 

and corresponding orbital lifetimes , and (6) determine CMG control and dump 
":-"_ ~"' .. ' ..-.... ~,)J.-.J.,.. - ... '1 ... , 'Il ... " ...... ' .. ' _ ",I ~ l.'" 

...E..S~.s~.<2:~r~. ~; and Experiments Sub-panel will (1) prepare list or experiments require-
ments and (2) define its scope and planned procedural operations. Considerable 

.' -'I," ",' . -"," I I 

time was utilized to discuss panel operation in establishing mission requirement? 
Vs-. unilateral establishment of mission planning by Mission Planning and Analysis 

-Division of MSC. ,Generally speaking, there seems to be ~~.C?,::_ ~!~g ,~~, e.l},l.~Dts, 
'~but I would anticipate s...9B:~. problem in reaching agreement with MSC in 19jn.~ 
J>~,~~~E!~ i~,?,~~~s~.on,~, ~~il~~,Y" of 1?re,pminary Reference Traj~ct.ory, Referenc,e 

_-r: .. r.a)~..s!:.~EY_! ,,, :3-r:d ~peratlOn~~ , TraJ.~ctq~y. V 
2. Solar Cycle Prediction: A critical parameter in orbital li~~time predicti.on is 
upper atmospheric s1en~.!:!.y and its v2:.1j~i.?l2. ,.~ith solar acti,vity. As a ' result, our 
predictions currently depend lar gely upon how w~lLw.~.!~ able to predict s ,olar 

, aci~i:,_i!Y, .... i:_~ .. , ~ <';l};",~B,~t ,~ y'cle __ Recently, Mr. John Nels~~-of RCA' and 'l2,:-. ·~iChard. 
tIead, Ass't Director of ERC presented results of their research activities. Both 

~ )'"\ .. .... 
employ planetary ephemeris in their work. ~Mr. Nelson predicts communicat.ion 
conditions for RCA, based on relative angular position of planets, and' his work is 

clo';clY·ti·~"~Ct~··E·~·"~dk~,U2 . .n .. oLl{S?n.;;,,::.~~~~l.c ... ,s~or~~,s ,~nd their effects on ionosphcl'C. 

He has had ~% c:55.2L'1.SY" a ~~~~.is~e:nt1y , go9.d score ove r ,the past I ~'yS3t: ... s. 
Dr. Head uses a similar but more sop~sUt.cated approach and concentrates on 

. ~ol~E.,g~E.~~ pred,ic.ti.on. He provides his:to LRC and JPL for Lunar Orbiter work. 
For example some of Dr. Head's current solar flare predictions (medium or better 
probability of occurrence for class 2 or higher flares) are May 22,24,27; June 9,26, 
28; July 1,4,24; Aug. 6,26; Sept. 15 (all 1967 dates). Dr. Head has formulated 
analytical expressions for planetary gravity force vectors using change in nlagni­
tude and direction of resultant planetary gravity vector as criterion for solar flare 

excitation . J:i.~ .... Rrpvides~,.s_0~,ar." cY,,9.~ . P":I~ ~j<1ti01f~ ~p<?.n ~eq~e~t. His studies are not 
completed yet, but promise to produce dramatic improvements in predictability of 

... major solar outbur';tS'-~an:y-years ahe~d.:· He has identified tentatively a period of " 

178 years in sunspot activities. This will obviously be very Significant for nlanned 

_r::~~io~~ .. and may eventually lead to l..2..rlg _r.a,pg~~ weaJl:~ ,~~Jp!~~~i~!!£ns. . We shall in'vite 
Dr. Head to repeat his talk at Our Environment Induced Orbital Dynamic s Seminar 
here June 6. We plan to obtain ER C's compute r programs and improve and adapt 
them for our use. Our current solar cycle prediction method is based on best known 
statistical extrapolation from previous observations. V~ 
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S-IVB PBOGPN1: 5-IVB-205 is tentatively scheduled to be shipped 
to l~s"C dune 2'9, 1967. Tho staGe htlS been in ~toraeo a"t~SaCX"g!!!:H:r~Q.. 
since July 6, 1966 t.. In tho me yeClI' period bo£:iOCil- completion of 

~PC)st-otatic ' cncc}(out nnd shipment to KSC, a minimum of 93 Hork 
Release Orders (vmO) will have been \rorkeCfagainst-tne-stage. The 

ntoro'ce--f:Ime'"·ru10-',.mo'-s that havc'< bCcn "tvorkcd ap,ainst the star,e have 
invalidated portions of star:e testinR per-fonned at Huntin~on Beach 

ll\J.:r·ine p¢,.'1't"';tr\L\TIU!:'flO'tur ' t'l!": C}\CCKC')ut", ' £lnd a't f)ncro.mcnto dul."i..n~ pt\':J­
st(ltic checkout. static firin~, and post-ntatic checkout. There 
in ~_ ~test schedule .at Sacrarr:en:f:o. vl~_.C\re taking action to make 
IO m.,are of retest requirements. Due to the exposure of 8-IVB-205 
~and ~-IVB-206 to heavy rains aria t-rinda during temporary outside 
ntor2.r,e, \tIe have submitted require.rrents for inspection and subsystem 
revalidation to the Stage Office. V 

IV PR00RAMr Checkout of IU-208 is pro,f";'r'Csalnr; satiafactor:i.ly. 
c;sC Gystcms tests are bceinnine. TIlO .outside IU akin Ha..(') dal';'\<:"lr,cd 
~Jhen hiehr>rcssul"S ni tror:en whipped a GSE fill line into it several . 
tineS. Isi( states ' it' will be no trou1~lc to repc-~ir.. IU-S03 is -

.... pror,ressing satisfactorily throu6~chcckout. 1m engi.ooerinp.; inves­
tigation that has been undcrwClY on bonclin~ problems kept paJer off 
the unit for three days. The schedule for this unit has been extended 
into June, relievine IBM of the rcquirc.."'il:mt to nm a second shift. 
rmr r.:m several teats on second shift with no Rovcmrrent cove~e. 
but the tests m-e scheduled for rerun, V 

BTAGE CONTRft.croR Q-tECKOUT PFAC'ITcr.S: Hith reference to your cono!ents 
on ffiC; F~o':rr.s 0[""3-27-67 and 4-24::6r(copies attached), we are Horkinp, 
on the! problem.'3 in these areas II and have made our requirements' known 
J:SL!bc. stage offices., ~sul ts arc not yet concliisiVe. - I " will keep -
you inf~d of further developments. V . 

ATIACHMENTS: NOTES 3-27-67 GRAU, NO'I'l:$ 4-24-67 GRAU (Dr. von Braun's 
and Mf. vleidner's copies only) 

I.O. What’s your reaction? B



NOTES 5/15/67 ~AEUSSERMANN 
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1. ATM. The following course of action has been decided on for the ATM 
DigiW Compui'er System : 

r----------------------------. 
a. Initiate the design, development and breadboard activities for the 

Input/Output part of the system under contract NAS8-14000 (IBM/IU contract), 
The 2n.P.~!/O~:~~:.-~-lQe-.P!:~~_~.~_ .. ~.~ .. :~.3~!. ~y~!:m< (r--

b. Proceed via short procurement fonn to..p.rocure the IBM 4 Pi 
c!?mp~.ter and the Input/Output hardware for the flight vehicle. prototypes, 
etc • . ~AS~ Headq':l~e~...!~ hav~. t~ ... ~Erove this procurement act~on .. _~cf~e 
we can starrft- gotlations Wl tnlSM. .... -~ .. __ ...... orr_~~ ___ . ~ ~ .,-~?~-

.- ... ___ • • --.-4';" •• .t' --,.,.., \.'" ~,..".-. trrw-.H-ill ~>l\-.Jtf'1t.'V . 
~-- ... - ..... -.. .., 

This course of action has the concurrence of IO/AAP and is based on Mr . 
Mathews· recognition of our need pf a digital computational capability. 
Abili ty to meet the presently planned schedules of NASA Headquarters for 
AAP requires that we move out as specified above. Subsequent to our 
presentation on this subject to Mr~ Mathews on April 21, we have not been 
able to meet with Mr. Mathews to determine what position NASA Headquarters 
will take but we do believe that there is not any gross disagreement· with 
our approa£~;., V ... -"-_ ... --.... _._ .. -._ ........ - ._ .. " ....... "'" - ----
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Test SA-46, a 35 second test, was successfully conducted on stage S-18-l0 
on May 9, 1967. The duration test SA-47 is scheduled for May 22, 1967. ~ 

S-IC STAGE (MTF) 
The s-lc-4 stage acceptance firing was delayed from May II to May 16 , 
1967. Delay was caused by a combination of three problems: (a) Completion 
of borescope inspection of engine lox domes (b) problems of under­
pressure on lox tank caused by aspiration effect of engine lox dome purge 
during sequence tests when prevalves and engine main valves are opened 
with vents closed (solution was effected by decreasing purge flowrate 
for sequence tests only. Resultant 0.8 inch of water under-pressure 
was okayed by Boeing Engineering), and (c) large volume of paper to 
be closed out prior to firing. ~ 

S-IC-S PRESSURE TEST PROGRAM 
The S-IC-S fuel tank was removed from the test stand on May 8, 1967. The 
S-IC short lox tank will be installed in the test stand today, weather 
permitting. ~ 

S-II STRUCTURAL TEST PROGRAM 
The design for Additions to Cryogenic Storage was approved last week. 
Facility construction continues on this phase. ~ 

MODERATE DEPTH LUNAR DRILL PROJECT 
A reply to the RFQ to Northrop was received in Test Laboratory and is 
being evaluated. Their total target cost quotation was $118,615.~ 

S-I 1-2 (MTF) 
Cold flow test of A-I Stand is scheduled for May 18 and 19, 1967. ~ 

S-IVB (SACTO) 
The 02/H2 burner portion of the S-I~B-503 (New) acceptance firing was 
successfully conducted on May 8, 1967. The burn time required to re­
pressurize the LH2 tank to 34 p.s.i .a. was approximately 235 seconds. 
All parameters appeared normal. S-IVB-209 is expected to be installed 
in the Beta 1 Test Stand about May 15, 1967, with the acceptance firing 
on June 14, 1967.~ 
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NOTES 5/15/67 JOHNSON 

.5/; .6 9(l, - ..,- i I~ 
, I / . . , 

Status of Flight Experiments - Because of an increased workload in 
several of the laboratories arising from the A TM, WDr1<SEop-;-~d 

.... Voyager, and-b';;cau-se ·o~certainty about near-future flight 
possibilities on Apollo and AAP vehicles, a number of the experiments 

.proposed for flight. by,: th~_. 1~b0.Ea~or.!.~.~~~",,~~i!i'!~ .. 3~~Pu~~I~ 
We are working with the laboratories in this re-evaluation in an effort 
to classify and II grade" all candidate experiments. A meeting of the 
Marshall Experiments Review Board is scheduled for 6/15, at which 
time the status of the program, including the status of individual 
experiments, will be discussed. Following this, several meetings 
of the Board are planned to examine in detail the remaining active 
experiments. It is expected that_only about 25-30 o~ t~ e~pe£.\ments 
now being considered will remain o:q. ~he active list. 

•· __ 5!" ,.., ..... '~ ................. ~~...,... • .., .. ,.. .. ~,. . ~, .... .,..,.",.;,;p. );10-. .... '1 

FY68 SR T Programs - The tasks proposed for the _FY68 SR T prog,ams 
have been reviewed and are being prepared for submission to Head­
quarters Program Offices. The funding level requirements are: 

Prggram Guid@lin0 Su1;)mitted 
OSSA 2,400,000 3,406,000 
OART 21,385,000 39,057,000 _0-

',' 

OTDA 1,000,000 1,015,000 
OMSF 10,000,000 9,832,000 ::~< :.:~ V 

):c includes c2.B~g!:E..S.l~_u1?,z:rJl~.§.iQ.I!.2.i,li 6M !.?J.2~q!¥. .... ~~.:~ 
>:o:~ does not iE.£1..!!~..d.~.:.qL.J2:2:S..!~g.i.ne_~u1:;s~ .. :!;!!g~t§....;Vhich are being 

subnlitted separatelyv 

OART FY69 Program Review - Mr. Miles, Mr. Napper, and I 
attended the annual OAR T program planning meeting in Headquarters 
on 5/9. This first cut plan showed requirements of $528M for Rand D 
and $l20M for C of F. The executive session, on 5/10, was scheduled 
to scale these down to about $350M and $20-30M respectively. Revised 
planning figures are to be available sometime about mid June. The 
original estimates of requirements contained about $ 30- 35M of new work 
for MSFC, largely in Nuclear and Chemical Propulsion. V ' 



NOTES 5-15-67 KUERS 
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Manufacturing Technology Review: A ,Manufacturing Technology Review 
meeting sponsored by ME Laboratory, and hosted by the Rocketdyne 
Division of North American Aviation, Inc., is scheduled for May 24- 25, 
1967, atJJos Angeles, California. 

_The objectiye in conducting this review is to promote an interchange 
of data on"c"~;;;"~;t"';pa~'e"" veh{cle 'ma~u'facturing technology and '" .-.., 

.~~-.,.~-'~J, .... ,...~ <~. • .. ( • ' f' 

manaaement techniques in the interest of continued improvements in the 
... ~ - , ,... AAtWt; W~I";";":·"!' ,." .~--1;'~' ,J" ,~~, "",1'< .~ "'.' 
manufacturing segments of .t0e 'aerosp~c,e ~!ld.ustr.Y. 
~.""''''''''--' ___ ''' .. ,.,.~ ...... _ R F_~' .... ~~./:~,\ ... J ... , ,'~ ••• '+...... . .................. ,H .. ~J; 

Presentations will cover a OJDad spectrum .of recent pertinent manufacturing 
developments, with special emphasis on subjects not as yet covered by 
review. Conducting the presentation will be representatives from IBM, 
Aerojet-General Corporation, The Boeing Company, Douglas Aircraft 
Company, Grumman Aircraft Engineering Corporation, McDonnell Company, 
North American Aviation's Los Angeles, Space Systems, and Rocketdyne 
Divisions, and NASA's Marshall Space Flight Center. 

Mr. Walter Burke will make the introductory presentation on manufacturing 
tech;ology experience gained in the Gemini Program. We h~ve" oiga";;ized"'­

-~slichma-~TaCturrng'-\re~hnology meetings i~ pyevious years and believe 
that there is a rea.!.. need for such reviews .0n order to achieve maximum 
bene'fits for our progra m we try to get together the leading, men who are 

~?~~y VlPon.~,bl~~_T.a.l2.ufacture_.~!...!~.~~~ge~~.,~~s®_9.'~~1C 
module...§,... Iso, we keep the nuril13e"f'O"'rattendee s tOT each of the 16 
sessions small enough to stimulate informal discussions between the 
participants. I would like to extend a personal invitation to you to partici-
pate in this meeting. ~ -

'---------------------------.........., 

.' 

r I 
~. 'l\ r .. lf~. 

6,1.0; ~--.~- ~~. Af o~tJ AA.cu.~H{o.vi v..'< .. j 
f~' {((.II(..J /["- I'lt~ iH~.;' j ,'( ~?t~l ,. t ( ~.{ C 

,Iil~I W( .. ~'j Ie""'- d~ ~ 1<,.;, I " l ."'''r.I;' 'I'~ 
. !si\: (C y It'" i C\ I'" }. (t ". ""'I "'" "lA, If" rI,·, ; 
k" ~ + (' ,'. ~ \ Th' !k~1V1 ·iN. f ILl ~ '/tIi. cc 1,,)1 ;;k'J J 

~ s::J]:: C['C\cl\:.s j Mt 0; C, k ~"L- ... l >e.J ticfL i Ll Ne!.!J3 



NOTES 5(~1.s (6(1 LUCAS 
~.6 . I , 

1. ORBITAL WORKSHOP PDR: Following the formal portion of the PDR last 
week, representatives of MSFC and MSC continued to work together until 
agreement was reached upon all the 104 RID's (Review Item Disposition) 
re su 1 t ing from the PDR. -'C ..... h ..... u;;...;c;..,;l..;..,< ".::.M.;;.;a;.;.,.t:;..t.;;.;h:;;.._~_~.~_~J .. L*£.~--.9e..:.e '4~Il20.!..E..0w, we under­
stand, to review a summary of this exercise. From toe 104 RID's, 200 
actions re;·~it;d~(i7ac·t{o~s -"fo-r~ "M'SC " ;~d . i23 actions for MSFC and DAC). 
Fo llow-up dates for each item were agreed upon .V~· 

2. STRESS CORROSION SYMPOSIUM: I have been asked to head a sub-committee 
of the NASA Materials Research Advisory Committee to organize a one-day 
symposium to be held at the Ames Research Center in October 1967.. Professor 
Milt Shaw of Carnegie Tech and Bob Johnson, MSC, are also on the sub-committee. 
The advisory committee is composed of materials experts representing each 
NASA Center, AF, Navy, AEC, 6 aerospace companies, JPL, Mellon Institute, 
~ational Academy of Sciences, and 3 l~ading universitie~. Hopefully, 
this symposium will re~~~t2~ ... ,E~:>ol~~ .. io.n by t~e a.¢y:ispry committe~._ cJ.i~t:.? 
to OART relative to a comprehensive stress corrosion research program. I 
~""_........, •• 1, ... . " •. -:100'" , ...... _ ..... ,.'- • • •.• ~ • 

expect to accept the assignment because I proposed the symposium~in ·t~e 
first place, and because of the potential benefit to NASA and to MSFC 
especially·V 

3. VOYAGER VENUS AND JUPITER MISSlONS: Preliminary $pacecraft designs 
have been generated for the VenuS and J.upit.~.1 Voyager missions. Payloads 
for these designs to Venus were 3600 pounds and 2700 pounds, respectively. 
For J~ter, similar PaYro.;d~ were-TOS'O" p'~;~ds an"'dlOupounds, respectively. 
The philosophy used in determining these payloads was maxDnum ~§e of . ---.....-- ... ~ ---
Sat2rn ~ la~Dch_vehicle inj ection capabilit~ and use of existing ground 
rules ;)"f the Mars Vo-yager"·-mIssiqii·;'wne-re possible. For tbe ·Venus·'miss1'Oll, - ._.-...... .... . .. - - ". ,'" ... .. _ ......... _ ... ~ "-.- .--
the payload quoted is that for each of two planetary vehicles 1njected 
per mission. For ]u'p .~~~~.' <?.nly o1}e:. p~anetiry--~~'rcJ_e ·c·ou1a ··be in j ected 
per mission by the Saturn V launch vehicle.~ 

4. VOYAGER SPACECRAFT PROPULSION TYPE SELECTION: OSSA directed MSFC to 
select a propulsion type (liquid or solid) for the Mars Orbit Insertion , 
Propulsion System by July 1, 1967. Plans to implement this decision are 
under way. V' 

5. VOYAGER: Meetings were held on May 3 and 4 with dynamics personnel 
from Langley Research Center to discuss ~verall Voyager vibra~ion an9_ 
acous~ic sp~~~~ti9~. and ,. t:,st ::-equirements. The ensuing discussion 
inaicated excellent technicaf agreement"anCJ"'acceptance by Langley of our 
proposed program. Additional meetings are planned to develop the program 
with both Langley and JPL. ~ 



NOTES 5/15/67 MA US 

£1J!J~~'p 
OMSF SAFETY REQUIREMENTS - Prom.pted by the Apollo 204 
accident, Mr. Webb, Dr. Seam.ans and Dr. Mueller have testified 
to Congress ' on the actions take;'-or to betakellin-strengflieci;;:g--

,_NA S~~!~.!X ... l?r9.~~._dJJr_e.~ ... a}lc!. PX 0 g!:,<;l.gt~, ·. L..---~ • 

We are trying to obtain a copy of a safety directive presently 
under preparation by OMSF. t,..- ' 

We already have received a letter fro~ Geo!...~e Tr}mb2:-!..~~.e_sti?g 

~~~...Q~ t:ti.(;i P a tl Q,nJ.rt, £t~~1£>P_12!.~~.L9t~~§",~_~~i.~'y'_,~.ta~~}~.r..~ ,S ... 3}DB 
proce..Qur~. v~ 

We are arranging a staff luncheon briefing to appraise you of the 
background available in this matter and to discuss possible alter-­
nate approaches which this Center might wish to take vis-a-vis 
Dr. Mueller's directive. V 

H.M. I’d like to see that letter. B



NOTES r ~ /~~ 1567 RICHARD 
./.) / 1 -' ." (", 

'''' . 
No submission this week. 



NOTES 5/15/6~! RUDOLPH 1-< I 

t"/ r(\ - -' J", Ij !) /0'\ . ~ 

1. S-IC-4 Stage at MTF: The captive firing of S-IC-4 Stage has been 
rescheduled from Thursday, 11 May 67 , to Tuesday, 16 May 67 • V 

2. AS- 50 1 Primary Damper System: The Primary Damper, which was 
inadvertently contaminated and subsequently cleaned and reassembled 
by KSC, is now being checked and calibrated. If calibrations are 
satisfactory f the ML-l q~mp_~L~i!lJ?_e u_sed.sm the" AS-501-~a,u'n'ch- vehis:l~. V 

3. AS-501 Launch Vehicle Pre- Flight Review: My Pre-Flight Review 
will be held on Wednesday, Thursday and Friday I 17, 18 and 19 May 67 , 
in the LIEF Conference Room. V 

4. S-II Stage LH2 Dome to Cylinder #6 Weld Offsets: 
o At the meeting with you, Dr. Lucas and Mr. Kuers on Friday I 

12 May 67 J it was agreed that: 
The MIG pulsed arc welding development will be expedited 
~ , .. __ . ........ ... ... "'Y_ J ,".,..,.. 

at S&ID. ~ ........ 
. u..... The welding of the S- II-7 Stage I Cylinder #6 I will not be 

delayed just to' include the- MIG pulsed arc welding. v - "P.--,.--"~ 
-~ - In the _event the schedule changes, and the MIG pulsed 

pIo_ - " •. J 

.. QfO weldin~ can g~ ve(iti~d.J it may be \,H~ed 1;l5 early I;l§ S-U .... 7, 
provided it does not create turther schedule delay. v-

5. Boeing Integration Contract will Expand to Cover all Apollo Work: 
o At the direction of the NASA Administrator I the MSFC Boeing 

Systems Engineering and Integration Support contract will be supple­
mented to provide support for the entire Apollo Program, including: 

New engineering and integration support to MSC.v 
Strengthening of the Boeing test and checkout integration 

effort (both spacecraft and launch vehicle) at KSC. k 

New support to the Apollo Program Director ,V-including: ' 
a. ~~g proposed spacecraft.!.launs;ll vehicle 

~nterface a..!!d/..2!:.~en<Jllleerin~ cha.n@:~:- ceevelI CCB actionsT'. v-
' b • . Reviewing the readiness of stages for shipment from .. -IIt. ______ ., __ .. ---,.------.... ..---~ ....... ~ ~... ~"".h.. ... ~"'.' ... ,~ :"100> ..... 

manufacturing and test §jteJ). V . __ ..-

- c. A;;isting in Flight Readiness Reviews I Critical Design 
I • ., ... ___ .~~~w-.... ~.......-...-,......- ... - ........ '''~-''''''~~~''--''4.~'';_ ...... ,:; • _" __ ..... • __ .... . """" .. .J.- I 

ReVIews I etc. V ------ -_ ... '-.. ~ ... 
6. Contractor Reviews: In accordance with request from Lee James (Hq) 
to Dr. Rees we have sent copies of important reports I as ses sments, 
audits, meeting minutes, etc. I to MSF which indicate that MSFC and 
NASA top management have continuously been reviewing the activities 
of other contractors in a method similar to the General Phillips review 
of S&ID. V 



NOTES 5/15/67 SPEER 
I' ((oJ 

..... ~\ /.:; \ 

1. AAP OPERA TIONS MEETINGS: The Mis sion Director for AAP, 
------~-.. -..... ~ .. , ..... --

Bill Schneider, has now scheduled periodic operations review meetings 
.... win·; the p;imary purpose of exposing top management to operations 
problems. The first meeting of this group was held here at MSFC on 
May 11 with resprescntatives from all MSF operations organizations 
and GSFC. Two action items were accepted by MSFC: (1) Provid.e 
Range Safety with sufficient data to enable them to assess the feasibili:!.Y 

"'0'£ s.upp~~ti~g - a:- ra-unch -a~'im~th ·wit~·';-·resultant -high_ inclina ~ion (50~.r­
orbit. (2) Determine the A TM PI's requirements for direct voice 

'. comrYiunicatio;s··~i·thth~-aStronaufs"~during··artATM mi~s·ion. o· Pres~nt 
------_ • ..-.-...... .:, ,~ .. I - --

procedures will not allow this. A status report on these item? is due 
"to "S'~hn~'ide'rby- MaY~2.·9·~--·The""~ext meeting has been tentatively established 
for June 13. We will assure adequate MSFG l·epresentation at future 
meetings. v' 
2. VOYAGER MISSION OPERA TrONS WORKING GROUP MEETING: 
The first meeting of this group, recently established by .the Mission 
Design Panel. was held at JPL on May 11. Among the specific action 
items assigned. MSFC was asked to analyze the requirdlnent~ and 
alternatives for c~on'ductorTaun.c-l~-~ic·le~·fngh1-ope-i·ation·s~. - There was 

.l_a stro~~~e~enng-a0~~.-~-e.v.~r~~l ' of .th~·~ ~~p.re. s_e ·:l~a"tives.' partfcula·r·lY-· 
Langley, Surtace Laboratory and MSFC, that the majority of th~ 

• \speci.flcwoik-p·;o-p~bse<d " {or th~ ' g-roup -could be bett~r ~otle ,b y individual 

I "s y s t ~ m.~ 2.!'~ ~h ;r·ough?!.h e ~~.p_l~ ?n.e d ~n! e.E fa c e 'g r o~ P.~'- 'F ~.r th e, r c;lrs ~~~~.n 
in the Mis sion Destgn Panel appears required. I 
_____ • ...,.... __ .. _ _' .... ~ - _ .. ~~_~ __ .... __ ._ ... _... <'I f 

3. PROPOSED CHANGE TO THE APOLLO LAUNCH DATA SYSTEMS 
(ALDS): Kraft (MSC) has re~ently asked MSF, KSC, and MSFC to 
comment on several options for changing the configuration of the ALDS. 
The ALDS system ~s used to collect and transmit t? MCC-H the rea).-

. tim;Ta~\?nc~'e~ telem'et!'y c;lata !~q~i!edfo; ~light cont!ol. C O~e of 
- the ' opti'o'ils,c'-which GSFC and MSC are believed to favor, wo~ld 
,eliminate the present KSC role (particularly the use of the Central 
Instrumentation Facility) from the system. KSC 0EPos~~ the change 

. ,?pti~~, ~ and MSF has requested a full briefing before anylu-;"the-;'-­
consideration of changes. We also oppose the MSC proposal based on 
the information we have. ~t this" time, ' d{ie" t;:-Tn-'~po-~sible" degradation 
of launch vehicle flight control data; (2) Indirect ef£e~ts on the LIEF--' , 

"da1a~~~Y3!~~i -a:~dT3~) -'~.C,}i.~EgL~g~.~~Pi:~:Y~_~ .~.Y.~!~:r:.,.:vithout suf~i.cie.~~!y· 
..!ho_~_,?}lK~S.2~ti:.<?-.e.!_a.ti. on __ !JJ ?-l.l ~l?P~.~_t~.' ._ ~!?-cJllAj.~g_jy.t-'!E .~ _ ~j\.? _~~e~.!.:-. 
However, some .modifications oLthe present system may be in order 

__ """'!' _... .~ , , ... - - .,r 

to reduce unneeded bandwidth capability with resulting cost savings. V-

F.S. What do you mean by that? B



NOTES 5-15- 67 Stnhlinger 
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!.>,;~ ,,'j 
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1. VOYAGER REVIEW AT VOYAGER INTERIM PROJECT OFFICE: A Voyager 
review was held by Don Hearth in the Pasadena Office on 5/8. Dr. Picker ing, 
Dr. Findlay (Planetary Missions Planning Board), Oran Nicks, John Naugle, Bob 
Fellows and about 70 others from Headquarters, LaRC, JPL, and MSFC were 
present. Considerable interest was shown for the "hypothetical science program 'l 

which BobFellows had ask-;ci-;;-(D;; 'Halefto de-;ei'~p':~ Our "lis"i- of "s'ample---" 
'-.... - ,. -" ...... ' -',".~ .... ~ "'. - - .. ." 

expe'Yiments 1, aroused much-debate ', ' but the ' list, and particularly the prior itie s 
we hnd attach' d to the exp riments. found -mu~h ' positive reaction. Dr. Findlay 
requested a presentation of our hypothe"tlcal program to his Board in June, 
saying: "We will tear it apart, but we will put it together agai,n, and I have nq, -_______ ....... ____ .. . _ ..... _' ... ........ .... '*""' ... _._\~, .. _ ~ol ... ·'" ..... f -'"y- .. .,.. 

goubt that i!~i11199l<._.p:t:_e.tty. .. ;ruuc.h...Cj,..$. ,yq\.f , paye)t no,wo, " We appreciate this 
invitation from the Board, because it will help us to arrive earlier at an accepted 
sample p~kag~ which is badly need~d' f~rthe 'engine'er'ing layout of the" V;;yage'r '" ,.,. 
Spacecraft Sys tern, and provide an opportunity for gaining the Board's confidence. V 

2. ATM-FILM FOGGING: Members of SSL will be at Harvard on Wednesday 
and Thursday, May 17 and 18 to irradiate the following Kodak films: 103-0, 
SWR (Impoved 7 type), SC-5, SC-7, Panatomic-x (3400), and Plus-x (3401). 

Each film type will be exposed to six different proton doses at incident 
energy levels of 50, 90, and 130 MeV. Kodak will furnish some additional film 
for us to irradiate. This film will be processed and handled by Kodak and will 
serve as an independent substantiation of our re suIts. \....---~. 

3. EMR (A TM- 0): The gamma ray balloon flight, carrying the germanium-

~~ium ~~.e~~_<:.!~:'roL~~~ ?~~l:_JDr. ~ibbons} exper iment for ~MR, wa~launched 
froiilPalestine, Texas, at 8 p. m. on 5/8. It w-2:.~ p~!fect su~ce s s.Vfhe gamma 
ray count increased as the balloon rose to 35 km (117,000 ft.). This "background" 
is primarily due to by-products of collisions between primary cosmic rays and 

,upper atmosph~re. n~clei: ' The ball'oon experiment was 'undertaken to provide 
criteria for the shielding design of the EMR experiment, but it proves now to 
have intrinsic scientific value in addition to its prime objective. The gondola 
with data system, power source, structural elements etc., was built by SS~ 
from co;;)porle'nts- obiained ~fro~ ASTR and' ·ME. Test 'Labor'atory assisted in 

- .0 che~ckin'g-'O'U:t the' co~plete"'~xp'e~ iment, 'and we will be working with COMP 
in reducing the data. V 

At 1:30 a. m. on 5/9, it became evident that the balloon was a "Gulf seeker", 
drifting over Louisiana in a southeast direction. The balloon was commanded down 
at 2 a. m. A few hours later, the gondola was recovered by NCAR from a tree 
in a Louisiana swamp, in'the most d_~£fi,~~!.~ recovery we have ever encountered ... " 
The equipment was in excellent condition, .. and the flight objective was fully " 
achfe-ved:'V" - ,~ .... .' ., .... 

Dr. Nancy Roman informed me that the EMR (A TM- 0) Project has met with 
full endorsement by the SSSC, and that OSSA has requested MSF (Chuck Mathews' 

Office) to include the project in the AAP integration study effort. V-



(, , 
r I NOTES 5/1,5/6,7 TEIR S 1/4 

.)':\/r> , 
DELAY OF S-IB-IO STATIC FIRING: We have taken action to delay the 
static firing of S-IB-IO from May 17 to May 22 so that is can be observed 
by Vice President Humphrey during his planned visit to MSFC. V'" 

AS-20S RENDEZVOUS EVALUATION POD: As stated in my notes of last 
week, MSC had indicated a possible requirement for a rendezvous during 
the CSM-lOl/20S mission . We received a TWX from MSC last week in­
dicating they are favoring the rendezvous with the S- I V B ! I U rather than 1..-- ...... ... 

.• )o.t!:~J?<?,~J~rovidin·g·-the 'mission planning indicates sufficien t S-IVB!IU orbital 
lifetime can be provided. R-AERO has been analyzing the v a rious lifetime 
versus orbital attitudes that can be provided and it appears that sufficient 
lifetime can be made available. MSC has agreed that SPS propellant can be 
off loaded to be compatible with the launch vehicle payload capabilities at 
the required attitudes. Until the S-IVB/IU lifetime analyses are completed 
and the required orbit determined, MSC will continue to investigate the pod. 
They have asked us to provide lifetime information on the pod to as sist in 
their studies. We are working this with R-AERO. V· 

ALUMINUM FOIL LINER FOR S-IVB ORBITAL WORKSHOP: Within the 
thermal control system for the Orbital Workshop, a requirement for the 
aluminum foil liner to have a surface finish to pro;icle"'~"~ c-;;-rt'ain emrEi s{;ity 

,I -.4' ........... l" .. ' , ..... • ..... ..... '" ., .... ' 

Ia~C:tor has been" established. To satisfy this requirement, the aluminum 
--.---.... .... ", .. ___ ""'_ .... ,... .... '>- ft-,o;~,......o.w .. _ .... -,. .... _ ~'v- .... 

foil installation procedure will have to be changed and verified. In addi-
tion: the ·Orbit'arWo~k~hop P~Feliminary Design Review' ju'st concluded at 
MSFC has pres ented the pos sibility of going to a thicker layer of foil in 
the fuel tank for increased fire retar·datio~·~·- Thi~ ··too·~will~··r"equire addi-

. tiona! festini:"-'~DAC- lias de"veloped'"a plan which will permit the installation 
of the AAP modifications on S-IVB- 212 after manufacturing checkout with 
no schedule impact. This change in operations will permit more time for 
test and evaluation of AAP requirements. V""" 
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1. Boeing Study of 1 1/2 Stage Saturn V (S- IC): 
• I la . . 

As you requested, I contacted Dick Nelson (via Ted Snow) and we will get together 
with Boeing shortly and initiate an in -house review of their effort. I will advise you of 
our plans/ schedule and when a presentation will be ready for your review. V 

2. Deputy Director, SNPO: 

paY.i!.G9-b.!!el has been named Deputy Director of SNPO. Mr. Gabriel is an 
NACA/NASA vet'eran of Lewis Research Center bUt"ha'S?be en with Bell Aircraft for 
the last year. Mr. Gabriel held a responsilile management position in the Centaur 
program at Lewis and hence has a vehicle oriented background. \1' 

3. NERV A Thrust Level: 

SNPO has r~com.~~€7.£"?-. fO~9K .. ~~Fl!.st level for the NERVA nuclear rocket engine. 
Dr. Adams has in turn made this recommendation to Dr. Seamans. ASO studies show 
that there is relatively flat optimum from 200K to 250K, and considering other facets 
associated with the thrust level choice, we find no basic fault with their recommendation. V 

• oI' "-loll ., _~~ __ Pl-. ............... , ... ,..,.. ... 01'--"."""'~ ____ ' __ ,-.cw.... ,.., 

4. Local Scientific Survey Module (LSSM): 

R -AS-PO (Mr. Bradford) received a letter from "Deke" Slayton (MSC) stating that 
the ~LS~M should be designed to accompany two astronauts EV at all times. This was in 
response to a question raised during an LSSM Technical Panel meeting • . Mr. Bradford 
called Mr. Slayton and suggested that, because of the magnitude of the impact on LSSM 

~ __ ,_,J.""II "~ .. ,~ ......... to. ,.~.... 0.4.# ..... ~ .<fA .".",_. ' + .,_ 'l"\. _, •• 0 .\_ .. 

...... ~n(:!Jll!l~.r.._~~.rfa.c:.~..PJa:QAing.,..rd~r~ction ?~.oul~ b: ~~~led on a Ce!lter Di~e~t~r:,.~~y"e.l: This 
was agreed to by both parties. V 

5. Space Station: 

The MOL presentation at MSC outlined in detail the present Air Force configuration 
and subsystems, and touched very generally on essential modifications to increase 
orbital lifetime. They presented candidate configurations, and a selected approach 
will be made in the next week or so. The next phase will define a one-year NASA 
mission based upon the selected configuration. V 

MSC invited MSFC and Douglas to their mid-term presentations by Boeing (Saturn V 
launched space station);) McDonnell (Logistics), and GDC (Basic Subsystem Module) on 
June 13-15 on the assumption that MSC and their contractors would be invited to the Douglas 
mid -term review the following week - which we had already done. V · 





GEORGE C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE, ALABAMA 

Memorandum ,]7~ 
Dr. von Braun, DIR / ----------____________ 0. __ DATE JUL 1 4 iSST TO 

FROM Engine Program Manager, I-E-MGR 

SUBJECT Contamination in H-l Engine LOX Seal Cavity 

Reference is made to my NOTES, dated 3/27/67 and 5/22/67, copies 
attached. The particular instance referred to resulted from engines 
contaminated by Chrysler during checkout at Michoud. 

Your comments on my NOTES of 5/22/67 requested an outline of a plan 
for cleaning up the engine handling procedures from "cradle-to-the­
grave" to stop the frequent mishaps (contamination) of the F-l, J-2, 
and H-l engines. 

We are aggressively reviewing operational guidelines for Rocketdyne 
Field Service Support personnel to make certain that we plug the loop­
holes which allowed us to get into the H-l engine LOX seal cavity cor­
rosion problem. All checkout procedures involving engines are being 
reviewed to insure that correct operation sequences, operating para­
meters, and handling procedures are incorporated. V--

We are implementing working agreements for Ro~tdyne Field Ser­
vice support to stage contractors at all locations as a major effort to 
reduce the "goofs". The first step was to draft the agreement which 
you and Dr. Debus signed relative to Rocketdyne field service support 
to stage contractors at KSC (enclosure 3). This agreement was im­
plemented by KSC Technical Instruction TI-2-llA (enclosure 4), ef­
fective June 13, 1967. V 

MSFC - Form 488 (August 1960) 
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On June 17, 1967 an agreement (enclosure 5) was coordinated with the 
Saturn IB program office defining the Rocketdyne-Chrys1er working re­
lationship at Michoud. A similar agreement is in process of being 
coordinated with the Saturn V program office defining the working re­
lationship of Boeing and Rocketdyne at Michoud. We believe that these 
actions will substantially reduce the number of problems we have been 
encountering. ~ 

5 Enclosures 
As stated 

Q .~~ 
frWilliam D. Brown 



BALCH 5/22/67 NOTES 

S-II-2 Stage - Stage was shipped to KSC early Friday morning, 5/20/67, 
and is expected to arrive at KSC on Wednesday, 5/24/67. V 

S-IC -4 Testing.:. Stage w~ static , fired ~~me.1.~.lY.1':"~ . .!....P..:.E.! '..'.. 
_~l}.iJ~:! .. l:!0r the full programmed duration of 125 seconds. Preliminary 

indications are that ~l~ t~~t. _?biectt:::.:!_wez:,e m.:..:Vand that there was 
no significant damage to stage or facility. Stage is scheduled to be 
removed from te st stand on 6/1/67 and to be shipped to Michoud not 
later than the following day. V 

S-II~3 Stage - Information has been received that the S-II-3 sta ge may 
arrive at MTF from Seal Beach as late as 7/19/67. V--

S-IC-5 - Current plans are to ship the S-IC-5 stage to MTF on 5/ 6 /6'"( 
and to change out Engines 3 and 5 at MTF instead of at Michoud. This 

. will permit the test team to begin installation of instrumentation and 
stage/facility interconnections on schedule, which would not be possible 
if the engine changes were accomplished at Michoud prior to shipment. V 

I, A, M. A, W, Strike .. Pickets posted by International As s oc ia t i on of 
Machinists and Aerospace Workers last Monday morning, 5/15/67, 
as a result of a breakdown of wage negotiations with COOK Brothers 
Leasing Company, transportation subcontractor to General Electric , 
were removed about 4:45 p. m. the same day. Wage settlement arr ived 
at in negotiating session on 5/19/67 was approved by local union member­
ship on 5/20/6",. Although approximately 500 man-days were lost as a 
result of this dispute, impact on MTF operations was ne gligible .y 



NOTES 5/22/67 BELEW 

.£ J ?-:i C)<f h 
AAP WEIGHT & PERFORMANCE: On May 17. we met with MSC to 
obtain an insight into our . weight and 2erformans=e s~!.uati0IJ-_~ a ~t;.U 
of the new Headquarters sched~i. e., th~ t~~c:.~~~_tio~al !li!5!!~~n­
corporated in the first cluster mission. As a result of this review, it 
now appears that we still h~ve negati;; margins (re£erenc to a weight 
target about 5 percent below la:u~Ch--v-enic' e"caeab'ilityl..Qn the. ,9rbftaL , 

:!!.2.:l:sh~E1-~...E.:.-~_q~MJl1sLA.T"M_f1i,g~~g~~g f:.9 ... ~,,~ ~1_7_0~q 
.... lbs. depending upon cons~Ql~ dis.t.rib\f.,tt,on ,:9.e",tw.$, ~n4th.eJhghts. We 

also reviewed the performance improve 'ment schemes dis cus sed with 
you on May 2, including solid kick motors on the S-IVB stage,_Mi!l.1..!l~· 

__ man Strap-ons on the S-IB stage, and SLA panel jettison. We are con-
rrlP' - .... ,. ... .. W"'~ . .. . ~ ........... ~ .. < ... 

tinuing an analysis of these potential improvement schemes and have a 
review with MSC and Mathews in Washington on May 24 to revi ew both 
the current weight and performance status as well as the potential per­
formance schemes. V-

LANGLEY POINTING CONTROL SYSTEM REVIEW: On May 17, 1967, 
,..Langley conducted an impre::>~i~ brief.ing.-9.u..1b..m...§..~.ll.§...t2~,!!e_~!t::e 
-.!o their ~uRPo.x.t....9..Uhe_~ T .~..E0.~~~...s?r:,t.:?l~'y~~ In brief summary, 
they have accumulated about 1300 hours on the Langley CMG; they have 
in operation a scared rno'de l offhe first-AA1? 'Pc1usTer;ananave perforrned 

'" .. • . _'....-....- -..... - f. ~ 
nurnerous analytical studies concerning control logic, dynamics, etc. 
The CMG uni~~~1!ave been quH~ .su"c:.ce,ss.£l,ll .. ~;n<.i they- ,have enco\lnt~:t: .~cJ.. 

_ v,e,rx • .!e.w .g.x:.0,!?1.,...~wm~ ... .,flrom their analytical work, they, as did MSFC, con­
clude that CMG control alone will n9t p.!ovide th~ nec~s sary AT ¥ E...qi~ting 

.• accuracy when ast~onaut n:otion ~,S conside.~d. Langley plans to continue 
and expand their work in support of the ATM. V 

INSTRUMENT UNIT PROTECTIVE NETTING: An ECR to IBM on the 
instrum.ent unit protective netting is being reviewed. The protective netting 
will protect the astronaut performing EVA in the IU area. V-



NOTES 5-22-67 BROWN 
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J-2 ENGINE There were four successful S-U simulation tests at AEDC 
May 18, 1967. The first two tests simulated e~~~~c;!itU2..u.s and 
the last two extreme hot condi~ion .. ~ anticipated for S- II ignition. A;ll tq~ 
tests were successful with no engine damage. There are four tests planned 

>'for May"~~~~h1C1'l:lrSucc~;;fu'i,' the test cell will be down for 
three weeks for maintenance. V 

F-l ENGINE The F-l engines installed on S-IC-4, started, operated and 
shutdown sati:J3factorily during the 125 seconds static firing at MTF on 
May 16, 1967. ~Preliminary data evaluation indicated there may be a 

slig.ht inc;~~a~~~.!Ll~gp...::oximat~i~~~l.~~~lUl.Y..~_EW,gj.E..E}..!'. An 
evaluation orthe possible cause""llaSoeen mitiated, however, the thrust 
rise , cannot be verified until the data has been reduced. Calibration of one 
of ten thrust chamber p:essure transducers indicates the trans,d.1:!c'.e.x.. wa.~ 

reading about 15 ,'psi above the calibration values. ~. 
I. ) ~~~N'_~""""'--"~~~~ Jid,~'-' .. ~~II""'''''''''''''-''''''''''.'',,~~.o'f'~~_~: 

J); It B~'ll:k 1 ENGINE H-l Engine 7095 from S-IB-ll(eleven) was disassembled at 
- .... Neosho to inspect for corrosion in the LOX seal cavity. Corrosion in the 
~<- seal cavity showed that a~ appreciable guant.!.!L_(?.L!i. uid. ~h~.d be~n Erese~L ... 
~t>d- ~ ~n the cavity fo:~ C?~s~!~:rabl~!,i~l!:t;.~ Because of the condition of this 

Lrt- J~'.ee... engine, the other three outboard e.ng,i.n~~fr9.!l1-S-IB-lJ are being returned 101 

to Neosho £or ".disasseml;:>~y and cleaning. Other engines that may have been 
contami~'ci:'t~d are being insp~~ted a:t MiC'"houd. The results of the Michoud 
inspection should be available late this week. tt ob/u#\S . H- 1 Engine H- 4090 that exhibited high thrust during the fir st static 

l 'il 1:( firing of S-IB .. IO haa been inspected. and no discrepancies noted. It has 
~ '" 14.. been reorificed to perform at specification thrust during the long static 

JO-~eAr firing. V' ' 
a.M. H -/ ev..?i(~ ~J MU·.J- tt~~ .. u:'II:.~ . N4.1'tJ... ~ rr"f8d Ih 

~~:-;~ ~n(/~J{ ;'!~~~J~tti;:f).tf~~A~~~ 
l~J i(M. ~ :;~:.e~·~~-;-t::J:~J,;J.; ~WJfJ;u dL 
(M ·t~ ~ (2/)(; *. r~ 4tWL 4M.e. ~ !L-"J-8(L. .. c..... 

~ ~ jJlLtlA ~ fK-<.~ Ol 

Ed Buckbee
Translation
Thru I-DIR to Bill Brown The fact that we still have such problems with the 10-year old H-1 engine is most disconcerting. I think you ought to organize a cradle-to-grave review of all engine types in our program [H-1, J-2, F-1] to find the holes in our procedure that permit conditions such as this to exist. Please send me an outline of your plans for such a review. B



NOTES 5/22/6J,j)CONSTAN 

.5h-'J~ 
STATUS OF S-IB STAGES 

5 .. 1B-4 

S- IB- 5 

S- IB- 6 

S-IB-7 

S-IB- 8 

S-IB-9 

S-IB-IO 

S-IB-11 

S-IB-12 

S-IB- 1 3 
thru 

S-IB-16 

Preparation for launch at KSC 

In storage at MAF 

Visual inspection and preparation for storage a t MAF 

In re- checkout after changeout of 2 engines at MAF 

In storage at MAF 

In final functional checkout at MAF 

At Huntsville £Ol" long duration static firing on M a y ZZ . 1967 

Moved back into final as sembly station for changeout a nd 
replacement of all outboard engines 

In final assembly - approximately 90 percent complete 

Major long leadtime material is on order 

STATUS OF S-IC STAGES 

S-IC- 3 

S-IC-4 

S-IC- 5 

S-IC- 6 

S-IC- 7 

S-IC- 8 

s -IC- 9 

S-IC-IO 

In re- checkout after incorporation of mandatory modifications 

Successfully static fired at MTF on May 16, 1967 

In storage at MAF; currently scheduled for shipment to MTF 
on June 26, 1967 

Post manufacturing checkout 

In horizonal assembly position with center engine insta ll e d and 
component installation on schedule 

The thrust structure, intertank and forward skirt are comple t e 
and LOX tank complete and awaiting availability of hydrosta tic 
test position 

Thrust structure and intertank complete, forward skirt 65 perc e nt 
complete, fuel tank complete, all components and assembly 
operation on schedule 

The components are being fabricated and on schedule V 



NOTES 5/22/67 FELLOWS 

j/?~9J6 

1. Procedures for R&DO Shipment to KSC: A series of meetings 
has been held with Colonel Montgomery, 10 Resident Representative 
to KSC, to see ~o;V p:ro~edures might be ime:.ove.2J:~ . .r the shipr:;ent 

~ DO o£ h :r w ~ t • L, ~ \l 11 h 1 b n of v lu 1 - .. . 
assistance 2Y-~':1_gg~.s~ting l?.:L9...~~ed.,,!!,~l . ..aspects which might be clarified 
to broaden their understanding. The improved procedures will 

e xpe d ~ t~.:.2'...? ;.ll.::~t.: y. .o .. L the s e e! im a '!-" i!..¥...E..? ~ -£1i g~ t ". i!.;:"l!I-s and 
. clarify 1.~s.e:ctio!!.r_~q1!.!reFH}DJ;,~or the package ' material both here 
and at KSC. V 

2. KSC Support for Special R&DO Tasks: It has become necessary 
to formalize the operating E,rocedures for obtaining KSC support for ... __ .t'~___ __ ... _ "'-" ... . - ~ ....... ..-. 0I',,-t..." - '#'oJ -=... ... ~ ............ ~ .,.. ".......... ',.. .. _ ......... '"W ~ '-'.--..-. ... ___ ""...," ....... 

special (not specifically Saturn-Apollo oriented) R&DO tasks. Recent 
- __ "w: ''-'''_ • • '_'.I''''~ 

reor ganizations at the Cape have made a c?ntin~~~on .<:f_ tb.-~bu~~"y 
system impractical. Meetings with Colonel Montgomery and --- ..... 
representatives of the KSC Apollo Program Office have resulted in 
an understanding of the operating mechanisms which we and they will 
establish to place ~'~q~i;"ementson"1{S"'ta-;;~ain their responses in 
support of these special tasks, such as· ~ind profl,l~~ sp'ecia~ 

._ tracking require~.:.nts, etc. V 



NOTES 5/22/67 ,9EISSLER 
J)),)'J. Cfi/) 

1. AS-205 Mission: MSC recently contacted MSFC via the Flight Mechanics 
Panel relative to changes in the AS-205 profile which is presently a 85 x 130 
n. mi. elliptic orbit. The changes under consideration are due to .illcorl2..~ 

tion of a "rendezvous exercise" with the S-IVB/IU ISLA which would be planned 
.......... ~ IP .... .................... "-.. ... _ .. No~ .... "..,~ .. l .. '~,....-.-...e.'\.~ ............... ~~..., .. w ............... _......,_ .. .,.~ .. 

between the lust and fifth day of the mission. This exercise will require a 

considerable }'£'~!:L .. !;J..Y,,!?.E~J)££ti1}2~han that obtained on the 85 x 130 
n. mi. orbit. To o~tain this, MSC is considering the following: The SIC 
weight would be tailored for a 120 x 1~0 r:,. m~. "'~~ ... without requiring use 
of L/V reserves (3d""). Some consideration has also been given to. ~w~::!~ 

.. an ~j!..ftab}e po.i .. ~ .. ~ .. 2-~...s..~~~~ .. for the rendezvous exercise in the event 
an adequate S-IVB /IU lifetime cannot be achieved. We are generating some 
parametric data on orbital altitudes vs lifetime (on the AS -205 vehicle charac­
teristics) and will have performance capabilities corresponding to the altitude 

ranges under discussion. TEis su~~..J2e_c!~:.::.~y ~oo,.:r:.~.l!..c;!re.sl.~§ .. ES 
and with MSC (via the Flight Mechanics Panel) before any specific change is 

'or e c ~;;;;;} e 7l'ci;ci .-W~ITeepYOu-in~~~""i-~ s ult s. V 
2. Voyager Trajectories, Performance, Guidance and Navigation Working 
Group: Mr. Clyde Baker, Marshall's senior member of this group of the 

Voya8~r Mis;ri~"E~Th.n Panel, attended the group's first meeting here on 
May 11 - 12, with representatives from JPL, LRC, MSFC, and VIPO (Voyager 

Interim Project Office). Th~ ~iQi,,,}Y.,~,",~--~.!~~ .. J;; ... ~.!P..~ti!.~~~~~~!,~..t. a nd 
a n Y~~Il~~~h'2-Xl&.,e"",Rii9-s .. ~ ... :~H.<;1 .. !.~,.~~?_~.S,~",,~.,} .. ~~~.~~~.~ .. ~n to 0 k pIa c e . Pr ima r y 
topics discussed were a review of trajectory design and accuracy requirements 
for all phases of the Voyager mission, and the various system's capabilities 
to meet these requirements. Several of the resulting action items are (responsi­
ble agency shown in parenthesis): (1) Review the constraint that.J::anoL2us oc.c.ul.:-

c::>-".= I_ 
ta t ion wi ILl1.9~_(Q.r .. .lQ.j.~~t~ .. ~M~E...~.9.E.~i.t...i£.~!:!J'£!L.l~!.S;:2i ,( 2) R e vie w 
the constraint of no loss of solar acquisition for 30 d~fter Mars orbit inser-

_ ti~p· L¥~~~')-Dcli;;~gi§~~,~r:~Zili~ , @·~~·:~Ilill~1~rrli~ 
....!~..;..e,:;i~,,~~~k....and preferredarn';:~!?-!:"::~';:2.2J.2; (VIPO Science Panel j 

Dr. HalEdbr. Campen); (4) Identify desued p.hptograuhic lighting angles, sub-
Ie .. .-..-...w_, .. ........--~~~.~ 

satellite requirements, and constraints and restrictions for UV spectrometer 

, ~xpe-r"[;;;;~Ir;'cti~~~~7;~"'~"f(:rentrry~n~:§IT\1~!~i§!£1EU2! 
capsule bus system (LRC); (6) Select a Mars atmospheric model for orbital 

--fif et i;;'";-; naiy;rs- (MSFc)";-("'7) C onduc t r ~-a:;"a'ly;r~'1~;"'4 5 and 115 de-

..! r e e la ~~~~~~:.:;~~~~S); (8) E s tab Ii s h ~~!L~!.12~ ~!!..~~,!!.:;.~_£~~i:.tj.~ -
...::.;.~I€:r:: ... ~associated with SIC sur.::!!~~ .. ~~..c.!!:..~~._e.ite (JPL); (9) Investi­
J~.!.e~_~~ for .£.ontrol1Trii"enr~:y v~ty to 100 mise c (LRC). 

We have also sent one staff member, (Mr. vo~~,~:sr:,e*;:l . to the west 
coast to discuss Pi~~~ .. ~1J£.~9.J:~.!:t~~~~~~9""y.I~, Mission Analysis 
and Engineering Office, with Mr. Robillard; after a preliminary agreement 
between Mr. Robillard and myself at the last Voyager project meeting at 
Pasadena.~ -



1. lyJ~"~: .. U2ne'~!~u._r.ac1iation Cente-r, Boston, Iv'.assachusetts, 
quality and reliability personnel made a. general presentation 
of their irrte:L"-prztation of the contra.ctual Qual~:ty and relia­
bility )~quil"'Cn~k~nts of th(:3 ~Tr'; r:i..nE~ Sun. St:~1.~~or._C.Qrrl:l~a.~:;-t; .;_ .. W1(.1 
d]' r~cur·S· · ".J.rl :1'1'1 1"("" )I~r.'·~ 1 r··,'·la1.: ""J1 ...... ; .... ' ·t"lr .... ·.';::=)-c·)~; · ~J ·I·l.·t" ("'v<:-tL~m '.1';1" 

.... I;) '-'" \,4, • }," ...... . (_' . _ •• • t I.. , -:; ... _..1... .10. .. '- J t ["eo -:1...,43 . • -- \ IJ. U ,.. \,! ...... ,..L 

b <·· r-i ~"l-='" t--l- 'i ~" "~ t~"; 1"1~'~~'1 ·'~ ·r · "'''1' i,· .r· . 'I J"",'·r~ "·r·.,·l ·i (~.~.1 .J.: . I . ,_ ... _ ' .. ', .. .. .1 .. .. t •• I L ..• _~ __ J_\" .... , J ~_I.'.t .• • .. I/ .... .J •• _ l.'.(~ 
• t " . -.....-~.............. -" • _. 

( "~r.·,""l~ ·c:" e-r,'''''' ·' ('. ··l·l .. ··.:;>·(·~-' . l~ .. ·l\ l ~ ]'1'. I ,I: "".:"-:'" 1"")1'Y~ ' 1'(""~("--1 t~ I ." '''C. I 1 ' , . • '~"\IIJ.. ...... ~'l .~.", t., .. , "" .. l) ~\",. .. ~I t1.",, _ ~' J_J 1 ... 1 J ' I 'I.J ,.1_ J... .. ") loA !.~. \",\.A.I • • :,...l_~ 

...... 7:I·t ·~ ()'''lS })nr\ty,s,-"",,·'··-q·: \!e<::- J-::-' 'Ot.' at n' hT
j ))"'{'11(' ; a'" ';:::)'~-::-l 1,'( ,r .;"'(':':7; .... ; ... I')--:f'·;( ••• ~ . 

\" -.1. .. .. 1.. •• ,..:.. L. • '~t " .. " ..... .41 Lu ... f , .1;.;) .. L 1 .. 1 J " ...... , .,\. III \... ..). , I. • -J ... L. an ___ 

..... 'Jl ...... I' f ...... \ 1· t .. . ~ W" V 'LS1'" 't l "',.·., ..... "' le' 1 '1" 'I"" '\ (1 (,,'1 "CU :" .. '"l(\ ("''''''''t··~('·l · }··..;·(1'lJ· 'J'" r ~. "., 1- .. .. i,. ., _ , __ \.. ...... .. Ll. · . t. •• 1. .. ...... .. "' ... ,,) ••.• •• . l1 ,,") , ," .. \.,6. I. ...... ~""'" • t:' .. "._ ' ~ ~ '~. . _, II L ...... 

t":l th DC/\SH and Hone lvir ..... } 'J. p()n.::onn,.:~ 1,. cV~Ilu(-"i":(~ t.1nv IX.Yten"t.ia] 
problems in this <.n:":!d t r}jKl J,11'< lrr:(yl)? F,ocxl \'Jo:rkin:s ;('[-:J.a.tionships. V 



NOTES 5/22/67 HAEUSSERMANN 
3)1) ') cfl:> 

1. 0;etical Communications" In response to your request g a more exhausting 
inv®g7i~on'fias been made to det~rmine the .. po~!ltJ,,!-l . o~ . optical cornmunica­

'uons antLarrive at a realistic ~~m~~iso.ll-l!tth_!l1icrow.~v.e ,systems " V 'i 

Dr. J. L, Randall contacted the Voyager Project Manager at JPL and arranged 
to brief him on optical communications and to initiate a discussion of 
predicted Voyager requirements . About 30 interested personnel attended 
this briefingQ .£1'0 E. Recf\tir!_~C!§_ .. at. !,.~!..!~en~nce. 

Dr . Randall has made several attempts to establish amicable relations with 
Dr ~ Rochtin to discuss the pros and cons of both systems c Dr, " Rc.~htin .h.as .• 
re~aincd ,,~l'<?'9i.< It, is obvious that .Jl_e_ is xellem.~J1~t)y ... ant~ .. las~! systems . and 
wiTI "not enter into a te.chnicaJ dialogue with Or , Randall ; -. .... 

.... f « •• UI ,~"" ~,t.__ ,... ....... .... " ~ ..... , ...... -"'..,.~ ......... -.......... '\0, • '.,.01-, I ....... _ • .. ..... -...J'\ ..... '""" , l 

Dr ; Mac Adams invited Dr, Randall and Or o Rechtin to present papers in a 
NASA briefing for industry on May 3 and 4$ 1967, in Cambridge, Massachusetts . 
Several comments will be of interest to you . 

Dr . Rechtin v s fundamental argument was that ... F systoms. cal) provo ,de .dat~~_ra~e~ 
whicF_ are adequate ~ ... He ro '.ected 6 mega hi tsl,s.,..,e .. c from 97 X. l06 .. Km ,.wi th RF 
systemS-in~tnc 1980 vs with arrays of 210 feet receiver antennas and advanced 
coding techniques P, as yet unproven. J"l)Jle ~he., ... ~dmi tt~d . reluctant ly .:tha~ l ,a~er 
systems may prove In the long run to have an advant.age ov.~.r_RE. . .sy.~~t~Jlls.J.RL 

..111 gh '·aiifi--rates , ·"he ··(l'oesno"to-e"ffevMhatih;y-;ri 1 . be·-·;~qui red, 
.~"""""""'"",,"""""',,". .. ...... ~t ~ ""' ......... , ..... ~ ..... '~4,.'"'~ .... _ .,.....I ... .....,.~...... ...~ '_ I 

Or. Randall stated that ~tical communication systems have an advantage for 
_ . ..b}..8.~~~t! r~.te __ l!nk.s fro~ de~c::'p" Jp.a.c.e .. , A «cscriptIOn of how such· sy·s ·tems~ '" 

work was giveno - Since Dro Rechtin admitted that ~dJ.tional .gain in RF sys.­
t_tems so.mE!s_2~Jy __ a.£......a_ '(e..!L. ... l.l~ ~P~~'·I{such as $250 million for . an ' in·crease of 

4 inches receiver are;), lt is crystal clear that an increase in capability 
at optical wavelengths is most promisinQo ' "',' .... ~ - . - ............ 

..... . .. .....". rva~~MI!~n.; ........ ¥V:'>'..,...,..--.A~~ .. -
\~e shall continue this program and made~ ,~y~.ry.~.£.ff.(?xt ... ~<?~i~~ .. c.u~.:; ".~~~os and 

..e0n~, !~ ~~!~o~..l!A~~U~,.P~T2P.l~ V ' . . . ~l -I' 



NOTES 5/22/67 HEIMBURG 
.6/?-'). y(~ 

S-IC STAGE (MTF) A successful 125 seconds acceptance static firing was 
ducted on the S-I c-4 stage May 16, 1967. It is expected that the stage 
be moved from the test stand on June 1, 1967. ~ 

con­
will 

F-l ENGINE Test Fw-062 was successfully conducted on May 19, 1967, for 20 
seconds on the F-l Test Stand to check out engine F-5038-1 which has had 
numerous component changes. The next test is scheduled for May 22, 1967, 
to establ ish a basel ine for the lox depletion tests and to evaluate the 
thrust vector control system with a new servo-actuator filter assembly 
installed. V 
MODERATE DEPTH LUNAR DRILL PROJECT A reply to the RFQ to Joy Manu f acturing 
Company was received and is being evaluated. Their total t arget cost 
quotation was $210,790. V 
S-IVB STAGE (MSFC) Test S-lvs-044 was conducted on May 18, 1967, (J-2 Engine 
2048) for a duration of 4.7 seconds. The planned duration was 150 seconds, 
however, a hinged stairway cover broke loose and fell on the chamber le~ 

, pos s.!.!3lY'y!,le-1.<?.~_a_.b2X"cL ~t~ .. ~.t.~_nd the t"'e~t w~Y-" .. I~cmrr)al't~. fh"e"7a~se of the 
11ara start is under investigatlon:--Po s t:te-st visual inspection revealed no 
. damage to the eng i n.e. V-

S-IB Test SA-47 on stage $-18-10 is scheduled for May 22, 1967, at approximately 
4:45 p.m. ~ 

SATURN V SWING ARMS Two weeks ago, KSC management discovered that the lox pro­
pellant 1 ines of the .... Saturn V Service Arms have not been qual ific_C!.1J.o,n,;,~t.~ t.e!L. 

j As a resul t, Test Lab was reques'rea t o concfLlc .... tp 'root p 're 'f suTetest, thermal 
shock test, and water flow test (50 hours) on the lox lines of Arms 1,4, and 
6. · To accompl ish these tests, the flow 3 arms were removed from the GSE test 
area and moved to the S-IC Static Test Stand (West Area) where the test will 
be conducted . . The target....£ompl~ . .t..LQD-d.a~June 2, 1967,. This has dLs-

._ruPt~~".~:_~~~!~~~~..?~~~l..S~12.!1~ ·:V -

HOLDDOWN ARMS KSC has started inspection on 501 holddown arms. No word on 
any cracks reported, so ra"r:v - . _. -~ _ .... ---,.. - .~ ~ 

- '.'--.. ~, --. '~-'ME- [ab""' ls gi--i-nding and attempting to repair two of the arms 
from the test area. We will let you know any developments. ~ 

J-2X PROGRAM A pressure-fed J-2 Combustion Chamber, set up at CTL, for work 
on the ,J-2 throttleab Lll!1-E~~~~~~~ was successfully fired on May 18, 1967. 
The first test was only a transition test and was cut off at 300 p.s. i. 
chamber pressure. (Approximately 50% pc) The first phase of the program 
will check performance at varied thrust levels (thrust not varied during 
run) from 5K to 200K. I n the second phase of the program, the thrust wi 11 
be varied dynamically. 

The next test scheduled fo~ May 23, 1967, will be a 15 second 
test at 300 p.s.i. chamber pressure.~ 



NOTES 5-22-67 HOELZER 
. 51?')..~~ 

N ga'tiv r port. 



NOTES 5/22/67 JOHNSON 

.£/')~c;rb 

'Nothing of ill1portance to report. 



NOTES 5-22-67 KUERS 
,JJ/~ C;;h 

Spray Foam Insulation for S-II-8: It appears that we have a ~!?er , Qf" "" I 
~o_b}e~_s_ln, .. the deve!,o.pl1)eQ( Qf tlJ.e ~ pr.?..Y..JQ.g m_ )r:?u.~~!iqn for .S- II - ~ __ 
~idewa!ls ,19r __ !J:l..§..JJIi2 ~(~0t .. B:ine,r:." The main problem seems to be that 
th¥e engineering requirements and specifications are not yet fully , 

. estabiTsIi~~-:-Stre~gt"f)"~of 'b;~d of"fo~trrtT6 " s'krn";" strength"a rld ~prope";ties 
ot foam itself I requirements for uniformity of foam with respect to 
acceptability to bubbles or small voids I etc. have not been defined 

... .....--...... ................. , vmnns .. ~ 4." 

' w for ac.!~Lfl..i.9Jlt.f.9..IJ.?i.tior.:.. Consequently it is ,1]ot kn0v-:..12 wh.~.the~ .. p.!EW~Il~~ 
~e~~::LcruS!,p-?LD.Q._..§~q1!.ip..rn.E?nt }?r~ apPtication of Jo~ m a~e adequate or not. __ 
Also non-destructive inspection methods seem not to be available for 
quality control. What is needed is either a plan for this-d.eJLaloQment 

~l}. '<?!:'.£1!9~P .~ .. Ql~~ .. cut:J~_~.?,s~r~!??~,~~~~j.!y )!. is t~,_ -
develop thIS new InsulatIon. I plan to dISCUSS (his problem this week 
~~I'"a w: .. »............. I -r.:r. <,.-"' ••. ..,.,r-~)1I. .• ;; ......... ~ .I~ '''~''JoIJI 

wItn Mr. R. Ruud. 



NOTES 5-22-67 LUCAS 
.5)')1). CXA 

1. FElLC..T.IlEE TOUGHNESS TES.TING PROGRAM FOR S - II: Th is . prQ&.ram_ is ll~oses.c;l..iD..&..... 
V6~y well. Mat ~ial !a~ p,epa~ac n ~~ th ~ ld tQQt ~Qh lj fg~ all ~gYr 
-Phases--of~ the work has been machined by R-ME and shipped to NAA/SD for 
welding. Additional weld panels of thicker material are being prepared 
in-house for fracture toughness tests. The ~a j or problem at ~m~t 
~e ... a!.s . to._P.~ . thC);.t_ ... oJ_~~oc.ur2-?g s,.o.me sp;(3ci~ l i.n~ ,~rl~?1e?ta.~.i.()? ~~r~t_~.8:~.:J­
>-measurement., and this may be the pacing i~~ for meeting the establlshed 
schedule. R-ME has been cooperating with US on this program by machining 
appropriate test specimens.~ 

2. R-P&VE-M COBALT RADIATION SOURCE: We have placed in operation a 
.34,000 Curie CO!.~lSiO-Lc:diation source. Checkout and calibration is due 
to be completed this week. The gamma flL~ in the sample chamber is about 
108 ergs/gm or about the same level as the GD/FW reactor or the NERVA 

, .... .....-
.-! e act.?.!. at tan k +~y..f,..l.... V-

3. FAILURE EFFECTS ANALYSIS ~FEA), CRITICALITY ANALYSIS (CD), AND 
RELIABILITY ANALYSIS MODEL1BAM) FOR SA-SOl: The final SA-SOl FEA, CD, 
and RAM have been completed and distributed. The data contained in these 
documents have been reviewed by the appropriate stage contractor and t heir 
comments have been incorporated. The data contained in these dOCUmel'lts 
are correct and supersede all previous data for this vehicle. ~ 

• ~t--' Lf. BP-30 PAYLOAD: Refurbishment of the BP-30 Payload for 501 mission is 
. progress ing. The .. esca12e-tQ~r has ,.b, Ele...n....J11..Q.WJ.~p_~c..OJl1.Il1..aJt9......qloru\~~ 
Ins ta lla t ion 0 f 7,000 lbs. ba lIas t ins ide the command mod)J,.l~._w i 11 recnJjre 
the deu~.E....21...ll.aJ!}Jrona.l: S ~P.PQr .. t.._~:r~Y;-;e~.:: The- p rop~-l;ion" t~-;·;i;~-·inhth~e 
service module used for carrying water ballast need support ring reinforce­
ments. Obtaining up-to-date NAA documentation remains the primary problem 
associated with these modifications. Work arounds and overtime must be 
used to meet the shipping date. There may be a few shortages at shipment 
time but, hopefully, these will not be serious. ~ 

5. MULTIPLE DOCKING ADAPTER CMDA): We are conSidering holding a-paper _ 
_ deSign :t;'eview ,iQr the MDA rr.i~o th~ • .E..btup~iw,~or.m~J .. PD.B .. and astronaut 
walk-thru. Such an arrangement is almost mandatory since some items such 
as the neutral buoyancy article and struct~ral test section will be built 
and perhaps delivered to MSC prior to a formal MDA walk-thru. Moreover, 
paperwork should be made available to all concerned parties (MSC, KSC, etc.) 
at the earliest possible date. ~ 

6. THERMAL AND ENVIRONMENTAL CONTROL SYSTEM SUBPANEL: The first meeting 
of this subpanel of the AAP Mechanical Panel is scheduled to be held at 
MSC on May 24 and 25, 1967 . The thermal interface between MSC-delivered 
eCfuipment and ATM, MDA and Workshop will be disc ussed. V 
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NOTES/5/2V.67~~US 
0f"''') /. 

APOLLO COST STUDY, 1967 - The following data is the current output from 
this year's study. Although the study (at Headquarters) is not fully com­
pleted, we do not anticipate any significant changes in the value s. La st 
year's data is shown for comparison purposes. 

1966 Study 1967 Study 
Saturn IB Saturn V Saturn IB Saturn V 

CSM 44.1 44.1 50.7 50.7 
LEM 42.1 46.9 
Launch Vehicle 36.8 178.0 37.7 183.8 
Launch 10.8 39.0 17.0 40.0 

$91. 7 M 303.2 M $105.4 M 321.4 M 

These oosts reflect the ~.~ag~ Ul}tt .. 9.Q.,.~, for the basic hardware and launch 
costs of the folloYf.,:;:..Q.p"AAP flights. The cost of experiments, modifications, 

~,.,. "'st. ..... ..:f ·v __ ..... , ......... 

flight mis sion and recovery operations are not included. 

Dr. Muelleri s staff is bringing to Dr. Muelleri s attention the following points: 

a. Engine production support costs appear much too high and are to be 
investigated by ML (Saturn/Apollo Applications). Current MSFC 
numbers will be used for budgetary purposes pending the results of 
this investigation. 

b. There exists a wide difference in Saturn IB/Saturn V common item 
co s t s (S - IVB t ttT:-r:'l r~···· . -.. ~ .'-~,~ ... - -",. ,._..... .-

"".... .. ... ,..,.;~., _._",1 ~ .. 

c. There exists a wide difference in vehicle support (non-prime contractor) 
costs for the Saturn IS and Saturn V. Approximately $20' M" per year for ' 
Sat~rn IB -and ,$! §9 fv1.",'p"~;:'Y.<~Cl.~ .fpr ~~M!W .. .Y.I - --.. " 

As you recall t regarding items band c, we have had the se differences in pa st 
studies and have explained this many times. 

-r 
%,),.( Iti.;)(I~';j~\J.' 

I 

eo .,C' 
• I 

Ed Buckbee
Translation
For discussion Staff Luncheon 5/29 B

Ed Buckbee
Translation
Separate copy. BH 5/29



NCTES 5/22/67 RICHARD 

~~9f6 . 
No subrnissioh this week. 



NOTES 5/22/67 RUDOLPH 
~/:;.;;.%6 

1. S-IC-4 Stage at MTF: Captive testing was successfully com-pleted on 
Tuesday, 16 May 67, with a 2E@.t~<?,n firing of 115 second~) . V 

. prj ' wh It\()/ ' ?4.. ('vII 110 Sc-c ' ". 
~~, ~ ~ 

2. S-II-Z Stage at MTF: Stage departed MTF by barge on Friday, 19 May 67; 
and is expected to be on-dock, KSC, on Thursday, Z 5 May 67 . V 

3. S-II Stage Special Electrical Inspections: Detailed inspections were made 
on the electrical networks on S- II-l Stage at KSC, s- II-2 Stage at MTF, and 
S-II-3 Stage at Seal Beach. Numerous "squawks" were listed, most of which 
are being worked off in parallel with other work; however, a few of the items 
require engineering changes. '/" 

4. s-u Stage Weld Inspections: 

a The dye penetrant inspectio.D of the S-II- 6 Stage after pneuma stat testing 
revealed a very Ia~ge .E~§er .~~~~Jd 9L~1b inside and 29 outside cracks). 
The cracks 'are now being repaired; however ,~r;e~~~.L~i.ns.~il.t.~ 
required. As a result of the crack repairs and other problems, stage delivery to 
~KSd W}iI~~ de!.~~d from 20 February 68 t~~.p.L9" 6J}. . - .-......... ... --

o Dye penetrant inspections (after....p,neumastat testing) were previously 
.. conducted on );;:J!:.l __ ...... q,;Jl::.1c.ill!g ... ~!..U~~ .. ~OI~.lY ·a~·~TI:iiu~b~.r2.[~F.w..E w~ere 
found, which were grooved out. A dye penetrant inspection of the S-II-3 Stage 
will be made at Seal Beach as soon as practicable; and the necessity of making 
a dye penetrant inspection ollh.ELS- II-I Stage at KSC is now being reviewed. V" 

,... .... L ldl. ,*",~""""",""IQI_r 10: ........................ ~,... 

5. S-II-7 Stage at Seal Beach: An estimated 7 week delay in shipment of 
S- II-7 to MTF will be encountered as it is neces sary to cut apart and replace 
2 quarter panels on LH2 cyl 3/cyl 4 assembly. Vidigage inspection revealed 
an under tolerance condition of .029" on the systems tunnel quarter panel of 
both cylinder 3 and cylinder 4. The thin wall condition resulted from stress 
relief milling of "canned" areas after weld repairs. Two quarter panels from 
S-II-8 will be reallocated to S-II-7. V-

6. Program Managers Pre-Flight Review of SA-SOl: My review was held on 
Wednesday, Thursday, and Friday, 17, 18, & 19 May 67, and was well supported 
by both contractors and R&DO. V 

7. AS-501 Launch Vehicle at KSC: Spacecraft erection has been delayed an 
additional 16 days I and is now scheduled for 11 June 67 in lieu of 25 May 67. V-

al f ' ... 

Ed Buckbee
Translation
AR Why not the full 140 sec? B
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NOTES 5/2~/67 SPEER 
dlJ;l~h 

1. REALIGNMENT OF OPERA TIONS SUPPOR T REQUIREMENTS 
OFFICE (OSRO): In spite of the delay in the reorganization of the MSF 
Mission Operations Office, Gen. Stevenson has published a new 

-,.;1 charter with strengthened r~sponsibilities anifa- streamrrne-ci--' 
~---~rganization of OSRO. The realignment will have ve:y littl~effect 

on our oJ>.s..UJ~!lg . .mQ.<l~j.tl1. Q.S.R..Q...v '-, 

2. AS-50l PROGRAM MANAGER PREFLIGHT REVIEW (PMPFR): 
We participated in the AS-50l PMPFR on May 17 and presented to 
Dr. Rudolph all open items in the operations area; none is considered 
critical for roll out or launch. V' 

Ed Buckbee
Translation
F.S. I would like to see it. B



NOTES 5- 2.2- 61 Stuhlinget 

51!);) rJ2 
1. VISIT BY PRINCETON ASTRONOMICAL OBSER VA TOR Y PERSONNEL: 

I IE __ . 

Today f.)r. Spl!~ep ,_ n..:r. Dan1eleon and thl"ee ether ~e;mbel'.#~ .fj,f the ..... 
Pr in~eton .Astrono·m.tca.l Obs~r'ya:tory ' v(sited '·Ms:rC"~i:·o· discuss their proposal 
f~';""a stellar ATM mission. People from SS, ASTR, EO, ASO, P&VE and 
Saturn-Apollo Applications Office met this morning with the group. We were 
able to furnish the Pr inceton people with much-needed information about the 
solar A TM and the current cluster design which should enable them to better 
define their design. In turn, we learned much about their proposed stellar 

t:,~,,"~.c~~e, .,and ~hi.~ i~fo;,;mation "'~_a~ be .. ~~ed in. ~.1ir: ... ~~~~r_e ... ?~~.~n~n~..: ~ 

2. ASTRONOMY SUBCOMMITTEE: I participated in a three-day meeting 

of the Astronomy Subcommittee, which was temporar ily joined by the Solar 
Physics Subcommittee. A large number of astronomical projects ~r)1.-,dio, 

~I UV, X-ray, I:~~~~~~~~e 
d 1 S CU ~~~ '1i{.:!..~~~--.&llY-c;,~~s..~~e..2.r .. ~yte ,,~~~ .. ~_C:~.~~ !.te ~l and 
incbded in the Committee's planning exercises. b,o,g~,§§ .. ~.£ .tb.e. . .AJ.M..i.s. 
~ .. ~_P...uJ.1WYl9~~C.~~~r~§_Y.L .. tt9-... s.r ~~~, in~e£.~.s~. Con sid er ab le 
attention is given to MSFC' s efforts to solve the pr oblems of thermal des ign, 
optical contamination, and film fogging. V-



NOTES 5/22/61 TEIR 
5/;;-.1 C;; ~ 

t 

" r/u-' 
AAP PERFORMANCE UPRA1'ING MEETINGS: The series of meetings with 
DAC and CCSD were concluded May 18. Art MSFC in ... house meeting was then 
held to discuss the presentation to be givert to Mr. Mathews on May 24. The 
t} r£ol"mange impr9v mente aesgeiat tl with the early tmsecapl5LA jettison 
and the S-IVB kick with solids in the apogee were agreed to. There was a 
wide difference between DAC and MSFC on the performance which can be 
;aine a . bv S~ !VB""re-star"r"an~a" fneprese n tafroti"t'O'Mr:-'M~t he~ s"wilrnot'nave 

• ~ ., b ....... .... ~ ...... r~~........,y-~-:~_lWttw...y ... , ...... lt . 

hard numbers identified for this item. We are meeting with R-AS and I-S/AA 
today to develop the package for the Mathews' meeting. V-

S-IVB-205 REVALIDATION: Reference is made to Mr. Grau's weekly notes 

of 5/15/67 concerning porti~~~£L~!~~ .. ~ .. ,~.~ .. ~ti~~.t» .. ~illg..1!t}!.~I~dat~d".by numerous 
hardware changes and the extended ~~or~~.tirn~. DAC is currently developing 
a revalidation checkout pla.p for 1~;-;IVB;.,.2.0.?:_ This plan will be submitted to 
MSFC for approval. Upon the establishment of a firm delivery requirement 
for this stage, a schedule for this checkout will be firmed up. V 

INTERIM DELIVERY SCHEDULE: Based on informal telephone conversation 
from Headquarters, and the tentative Mueller schedule issued for planning 

purpose s '.., we have i~.s,'3:.~~~!n!~,,::.till-~lJ~e!,,¥J,cJ?~':ll~ .. tor ~E.~.s!~2~!.., r!~'!.i~~,~~"" 
.,.stas..U. This should enable each stage manager to take whatever action is 
appropriate with respect to revising his contractual instructions and recommend 
to the Program Manager necessary contractual actions to eliminate overtime. 
This was considered necessary due to the numerous slippages in the release of 
Apollo Program Directive 4G. It is expected that the~po~lo .P.!og;:~m_.Qix..~¥~ 
4G will be released in some two or three weeks. The following are the interim 

date s'we 'are··ri'owP1arri~Ag~ _ _ ."", "'--~ ..... 

.-rlI~~ 
SA-205 cf)U.;.'r.(" October 31, 1967 
SA-206 ~II, r" ( February 28, 1968 
SA-207 941r,t7 ~:"; January 31, 1968 
SA-208/209m~/.Ii"7 May 31, 1968 
SA-210/211 A ';)/, t1 August 31, 1968 
SA-212 afM"I.r;~~ November 30, 1968 V 

SA-204 ELECTRICAL WIRING AND CORROSION INSPECTION: Completion of 
the corrosion inspection was delayed slightly because of the effort diverted to 
performing the electrical wiring inspection. DAC has completed the S-IVB 
corrosion inspection and we expect the other two contractors, CCSD and IBM, 
to complete and all to report this week. , Corrosion o'n S-IVB-204 is minor. 
The S- IB and S- IVB wiring damage was minor but doe s indicate that we do 
~ . . 
damage our wiring. DAC announced that, as a result, they are planning to 
start a monthly wiring inspection. Although "monthly" may not be the right 
interval, we will work with KSC to initiate similar action with all stage s. V 



NOTES 5/22/67 WILLIAMS 

q;l;l Cfi~A 

1. Nothing of significance to report. 





BALCH 5/29/67 NOTES 
S/~C;9(~ 

S-IC-4 - Stage is still scheduled to be removed from test stand on 
6/ I /67 and to be shipped to Michoud not later than the following day. 
Discrepancies have been noted in the pressure transducer data obtained 
during the S-IC-4 firing on 5/16/6f. Investigation reveals that these 
!iiscrepancie s were caused"'prin~iEa~lJ.: by the set~~_I:.~~9.u~ _,~,~~,~~ .~.~d by 
Boeing. Action has been taken to correct these procedural errors an'd-To~ 

further refine the method of pre senting the transducer information. '/ 

S~IC -5 - Stage is now scheduled to be shipped from Michoud to MTF on 
6/5/6'{ and to be installed in the B-2 position of the S-IC test stand immedi­
ately for change -out of Engines 3 and 5 and start of prepa rations for accep­
tance testing. S-IC-5 End Item Test Plan has been rec eive d and is being 
reviewed. V 

S-U-3 - Because of discovery of hairline cracks in S-II-6 LH2 tank 
welds, decision was made to perform additional in-tank inspectior:,.s on 

_the S-II-3 stage at Seal Beach. Because of the se additional inspection and 
the post-manufacturing retest, arrival of the S-II-3 at MTF is expected 
to be delayed to approximately 7/19/67, ~/ 

S-II A-I Test Stand - Integrated test of stand and GSE with simulated stage 
to ready stand for receipt of S-II-3 stage is now planned for 6/14/67 through 
6/16/67. Of 214 open items on the facility still to ,be worked off by the 
Corps of Engineers, the only one that would constrain installation of a 
stage in the stand is the calibration of the load cells on the main and 
auxiliary derricks. This is expected to be accomplished by mid -June. V 

S-II A-2 Test Stand - This test stand is being prepared for the acceptance 
~~!ing~tp..£.,.§..-II-4.stage, which is now tentatively sc~;d -t; ·~~~ri·ve-" 
:.!.¥2~ on 9/ 15 (l; {. ',,-/ ----~~.- ....... .--- -- .. , 

M T F B uffe r Zone Se c ur i ty -.x.~e.2 __ 'pr 2-,~,--~ Qf1_~Lact.J 9 :r: .. ~ ~.C:~ r i t.Y.'H~' ~!Y,js:~ ~ ln 
the MTF buffer zone during the period 6/1/67 to 6/30/67 has been 
negotiated with Hancock County, Mis sis sippi, and forwarded to the county 
Board of Supervisors for signature, Total contract amount is $50, 171. 23. V 

GE Support Contract - Formal negotiations with GE on Fiscal Year 1968 
general support services were opened on 5/24/6(, V 



NOTES 5/29/67 BELEW 

SCIENCE AND TECHNOLOGY ADVISORY COMMITTEE (STAC) REVIEW: 
On Saturday, May 27, Dr. Mueller's Science and Technology Advisory 

-'Cominittee met all day"-a t"t-fa-s'hGigton University, St. Louis, Missouri, to 
',review the status of AAP plans and progress. The group is headed by 
Dr. Townes from MIT. Meeting with the group were Dr. Mueller, Dr. Newell, 
and Dr. Golovan" Mr. Chuck Mathews presented the AAP overview; we pre­
sented the status of the Workshop and ATM; and MSC presented status of the 
spacecraft modifications and the APP-A and B effort. The presentations 
went over very well and Dr. Mueller remarked that he is pleased- with the 
Pr'o~gre~s shown. V · 
AAP WEIGHTS AND PERFORMANCE MEETING AT MSF: 
We attended a meeting with Mr. Mathews and MSC on May 24. As a result of 
this meeting, MSC will plan to carry the consumables for the first part 
of the cluster mission in the Service Module of the first flight (now that 
the LM&SS will fly on an earlier flight). Consumables will be off-loaded 

,from the Airlock Module. Also, the ~rime. c~rrier for consumables for the 
~ATM part of the cluster mission is still the Service Module of the AAP-3 _ 
flight although some off-loading to the LM/ATM flight is possible. Mr. 

J.~~ 'Mathews requested that we continue to look at SLA/Nose Cone jettisoning 
~ ,vI' as a performance improvement scheme for the unmanned flights for the first 

,V'\ JV'-~) . cluster. He is ~o~, however, interested in the solid rocket kick motors . 
\\CV' or fu:\ (on the S-IVB) as performance improvements for the first cluster. lle seems 
~"(\l' ~ , to be more interested in performance improvements which can apply to . bot~ 
¥ manned and unmanned flights.~In this regard, he asked that a detailed 

'-engineering analysis be co~pleted and firm ~osts be developed for Saturn ! ~ I~ Minut~man s trllp-on solids , llS soon as pos8ibh: \.,r' 

. , ' AAP FIVE YEAR PLAN: 

1)[ , A review of the proposed AAP Five Year Plan was held at NASA Headquarters 
ftc:.l \'e, - . I on May 24. We do not know -at this time ~he~ther '?!'_~~~oJ!.,:._~~:_~~eIl.ded 

-el./c{ changes will be .in5_C?E.E.9E~.5!. Pending notification of acceptance or 
I ~ re ec :ron, ~~~f!~.~!!~lis.J,Q.I.l_p.J~!.!E.;,ng_.9.r.".t.h.~_ ..¥.i'{e .Y~'1. ;" :r..l8:}1. .. W.ith . ~l:t.~ 
Al~ ~SFC recommended changes. The major recommended changes are: (1) ~~~ 

(.I 2. - J.Q!:...J.~ vehicle E~.IID.~.~tmR!0vement.s, (2) plan for ATM-O (EMR) to 
I) t' "$,- ~p il~.le _i9£JJJgh t _g,.ur~a...!iE..~.L£! us }~e::!:..s_~.E . . !.olI 9~fE.s .7Q\.B"7 (3) 

provide optio~~or .J;he_Satu!.!Lll~~Jl.eLmi.I?~?:9E_m0.9~~_i~.lw9..U, 

Ij'tl~~ ;~s~~~s ~~!-yg_~ ~~~~~.gh~Lt? ~~.L'?~~~rt~_synchr~~.:2:~t 
eLler-I? fh { ---, -- V 
~ P ~~{I.; 5' EXPERIMENT MOCKUPS: r' We have informed our contacts of the plans to conduct a delta-PDR on the 
JVe..1'l .Q£P_~.~W....?E~~~?p~,mm.lU:I,/and of our desire to have an engineeri'ng-
1~,r/~1 mock·up availabfe at that time. It appears that in-house and DOD experi-

ment mock-ups will be available in time. MSC-Apollo Applications Program 
~ Office has not received the status of the MSC experiment mock-ups but 

expects to have this status within a week. We are working on the assump­
tion that both Orbital Workshop and MDA experiments will be required. We 
will submit a plan for having all experiment mock-ups available after 
receiving the MSC information. ~~ 

Ed Buckbee
Translation
L.B. Please send me a 2- or 3-page description of this Five Year Plan. B

Ed Buckbee
Translation
I called for this already. BH 6/2



NOTES 5-2?-67 r. ,BROWN B--' 
.!J/IjIJ}S\I.) .:; /7'? 

F-l ENGINE An F-l Mark 10 turbopump, modified to add six partial vanes 
_~ _______ ._~ .. _..-.. ................... .", ...... #00 .. ....,...... '1_ ..-• ...... _ ,. 

between the six full vanes iJl-the ALOX and f'iiel impeller was delivered to the 
. Governme-;t thi8'~ek';t- Canoga ~P~'rlc,~~c;ii·f~";'~ra~."'· wThe pump will be trucked 

to MSFC and tested in the F- 1 turbopump test stand in the MSFC Test Lab. 
This configuration turbopump which was built as backup to the current pump, 
is ..elso capable •• ~! _operating at !...~ig~~~l;~~t ~!vel, .and has been successfylly, 

,,!e.~_~~~ .9E~!~re~ .. ~~~~ to date, accum~~i?g .~±~.E.g~.!!,~~s ~~~?v:.~ 
.2E. 8 .!.91~L~.e_c qn.d.R. / --

J -2 ENGINE An apparently successful duration test of the S-II Battleship 
was conducted late Friday afternoon. ~heeng'i~es -'ope ~ at'~'dr~for"'3'55 s ecQn~~_ 
of mainstage y until low level fuel depletion initiated cutoff. 

Another meeting on the . helium re.,gqJ?-.. tgr (pneumatic control package) 
is scheduled with Dr. Rees on June 1. Rocketdyne and R&DO have been 
conducting separate investig~iqp'.~o_R:r:egulator diaphragm faih:trE;s and the 

~ _______ ...... _..,..~ ~ ..... .... "~'~V"V"" .. 10"'-;'H~""""-"'" '.". ~ .... ---........ .... ... " ..... 

meeting is to review th~i~ .ll!cli.l}~ and recommendations on whe;her or ~t 

.. to reE~~ .... ;:!;n~~.~~~?_~" <?I}.",~ ,~-Y.~.z:~.Lq,e.1.,i,Y.ex.~d,...eJJg,~_pes. i 

The facility at AEDC has been shut down for three weeks for maintenance 
on the steam ejector and installation of additional environmental equipment. 

Three engines for S-II-5l0 ':Yere delivered this week. V 

GENERAL On May 22, 1967, ..... Dr. Debus sig~ed the ¥..§LQL~S.£...AgE ee :n~nt 
relativ~ to t~ . .E..C?s}s,~l~Y.r-$_ il. elg~~::~~£~~s~1?o: .. t .... t~ .}~!,age .. con.t.~~~.!,?_X: s ... c:t_~SC. 
The implementation of this agreement previously signed by yourself on --
May 18, 1967 !"hould adequat,elr c~~~~_~<::e..e~"a_cti?? which has existed 
on this subject since your letter toDr. Debus dated February 23, 1967. V 
This office has also initiated action with~~ .. r:=t!}d P.~.~& :..c: n;_~fi!: .. e_s.} o 

.. imp.!e:nent si~_~g!~.ef!1~nts .contractuall~r ~lL2..!h~l~s.~£!:~ 
-...w...l\ic.b._M§L£.h.'1.1t.,£ 29.tr ~~~L.r..s§..E,P.n.§jP i) i~i~ ,. his is in . d j r e s.LX.~8.R9Jt~-J"Q.-• 
...£r ... .. ~~~~2~.9~_e~..L~.~at~.g,g~~~gyn~.!~ .. J:.9.le ..... P.- S.JtJ9.~ .§ttion~.J~ .. e ... 1E.gp_~;rJy'.,£!~r.Y.ie 9. 

.... contractuall~nd in general consonance with the presentation given to 
Dr. Debus on May 5, 1967. V 



NOTES - 5/29/67 - CPNSTAN 

tl?-'19tf6 
INCENTIVE CON'FRACTS , 

The schedule "!ile .. stone_:IP~~:a~!_e.!,o . ~:- .!B~ I ~~a.se w.a~ 

slipped aepro:x:imat~ly' seven days in order to conserve overtime 

being worked by Chrysler Corporation and the Michoud Quality Control 

group. This action was taken with the concurrence of Mr _ Art 
It ~M.I ..... _ 

Thompson. S-IB,.§!rut!l..¥...!.nager. inasmuch as this particular stage 
.I ..... ~~ ....... I~'a" ..... ,...... Q!IIII" 

will be stored (or a period of time. In addition to th~s action, 
ffIIIiI/lIII ........... -....:... 

CCSD has been requested to submit a roposal fOf the most 
I '.~----~~-N ________ -,_ 



NOTES 5-29-67 lrELLOWS 
.s/;;'4 cpA 

.FY' 67 Budget Execution: R&D laboratories were advised of 
procurement action~ that must be );ancelled or recoded to FY' 68 
to reduce the R&DO initiations b .L13-Mfo; Fy,?;r:-'J"'iVllJii1d -

\J!I'IM!!!I!!! bliZL _. • ~ _ . ·~"""~.h.-ll-~"?IW""" •• "' .. f~ 
Purchasing were furnished a revised deta.iled lilting o{ a.pproved 
initiations. Cancellatio'ns are being procea sed. 10 cannot 
furnish any additional FY' 67 funds. V 



Ed Buckbee
Translation
E.G. The 3M people in St. Paul have developed a new ablator for Army penetration aids which, they say, is several times better than the Apollo heat shield. Suggest you contact Jim Shepherd to get you more info. B

Ed Buckbee
Translation
E.G. Suggest we wait until we understand our MSFC involvement in AAP and Voyager a bit better, and until we know NASA's real FY 68 posture. B



1. 

NOTES 

( (I/o., c:t ) 

QUALITY SURVEYS: A recently completed quality survey'>\evealed 
the following areas to be.inadeguate at S~: ,Non-Conforming 

_ Re"porti!:L~nd_~~_~~):..t~1-.s.t.~9.IJ,.j !ime/Cyc l~~_d-Age_G9.nU.Ql, 
and Unsatisfactory Condition Reporting. The major recommenda-
~-.... ________ ... __ , _ ....... '"'*' ........... .,.,.~ ...... 111_·_"- . __..---..... __ ._ ""'.-0. ___ '_" ~ 

tion of the survey team was that operation and control of the - -above areas be consolidated under one organization. Presently, 
-...;....,:..;;.;;.~=....-..:;.....;c;... • ...... _____ •.. ___.. ..•. -

Reliability Engineering and Quality Assurance each have thei~ 
_own sys--'t;,.e!?! ~:and' tEe-re'- 1s'liQ'on"e gr~up which 'ties the two 
systems together. 

o A critique of the NAA l,os Angeles Di·visi0.ll..l.LAD) quality 
survey was held on May 18, 1967~ Mr. J. Young, Corporate 

-Dl.rector-· of-Quality'and Rel1.-cibllity Assurance, and 
Mr. E. N. Ljunggren, Vice President of LAD were in atten­
dance. Since we had met with LAD Q&P.A management on a 
daily basis, only those discrepancies of major significance 
and those which involved the other two NAA divisions were 
discussed. Of major sigp.ificance at ~~D w~s the lack of 

_ _ an e~~ive <;..Q.rrec..tive.:.....ac.t.i.on . prog~am;Areas of concern 
involving the three NAA divisions (LAD, SD, and Rocketdyne) 
were: conflicting requirements on drawings, lack o ~~ 
definition on the Inter-Divisional Work Autho;Yzat iQnsA 

lack of a unified approach for the-Material-Re,j-iew Board 
by the three divisions, and several area~ of technical 
conflict between SD and l.AD. V 

2. ROCKETDYNE CRITICAL SUPPLIERS SPECIAL SURVEYS: As of 
May 24, 1967, Rocketdyne had completed 85 of the 1~9 
special surveysoeing cotrd1fcE8a-atcrr£icaI-sup'pii·~rs • 

. These - ~~~);;; ·;':ir·et-+the-ye·sul.fs "or'"mat'eii'a-ls- and processing 
problems experienced by MSFC contrac tors. ,... ~!C ,.P~~;:~ on~_ef.~ 
have participated in .. 1L . .of these surve)1s. Outside of minor 
ina i viCmarv~~rrraril!es-,-- tbe r 'o'h1.i s-:lgnrffc7~t f ind ir:~....!::..a..:~~n , 
that sURpliers dQ little reverification of material certi-
2,i~a0.~~~eyond (: orrt'rac_~~~_~~:~e3.uir~n;~~.~S_~-. V - -. '- - "- ._-

3. INCREASED ROCKETDYNE FIELD SUPPORT: Agreement has been 
reached between MSFC aild KSC whic.h ~""aves th .. ~~r.."to p:,rmanent 
Rocketdyne quality control at. KSC. It was report.e;a-tnat 
Dr· .-Deb·us~· s . gneir'tlie ·-s·g'reemer: t ··Ma·y 23, 1967.VActual staffing 

arrangements for this support are still being negotiated, 
but implementation is expected 8con. Some Rocketdyne quality 
control people have been prov:f.ded to KSC on a TDY basis. and 
they will ultimately be provided on a permanent basis. ~paE~te 
warehousing is being established at KSC for Rocketdyne engine 

haraware to control flow of ' good and ,defec tive hardware. Th·is·-· 
-sh'ouicf' alleviate some of the logistics and quality contr'ol 

problems experienced i.n the past.V' 



NOTES 5/29/67 HAEUSSERMANN 
SJ~~~A 

ATM/ASTRONAUT MEETING 

A two-day session was held with the ATM Astronauts at MSC to discuss the ATM 
display and control panels, ATM power and networks and the ATM pointing control 
system. The significant aspects which came out of this session were: 

a. MSC has a strong desire to have all functions from the display and control 
.. ...... . .," . '.'" • • " •. ' , ' ..... " .: • ~ . . ~, • , . • .-"'f 

panels controlle-d by- j'n·di .y'i9u~.1 ~~w.i!~\:le~ as compared to the MSFC approach of a 
c'o'de"selecHon'opera"t'ion, i.e. using the Saturn-developed s;-it;h-seiector': ~ .. -.' ~ .... 

.". ,;,,~~ ...... ~ .... ....- ,-. ~, ...... ...... • I 

b. There is somewhat a 9Jvided .. MS~~ .. ~~~V{"concerning the ~xt~Qt to which 
the Astronaut should be utilized, and our impression is that among the Astronauts 
~iStS]i"dlff~~D£e-9_ 0 ~~i.iLon. The ~ie_ntis.t/ast~onaut~·4p;~fe~ the_~:9~ytg~:.ated 

mode whereas theY..l~~~ty'p~s. are more inclined to the ryt.~!}.~.a~ mode. The ~E£ 
.. 2Ee.r~qc~ has been to .util ize the digital ~~~I?~!~r f~~!~~....£2.~E!~0..~!.lE~~~~.s~,,9s 
~}h..~ 9r5!y.H¥'J}~a.~~~.~,n! .. ~,~m~n.~~~,.~_~~P'. MSC has requested that we explore the 

possibility o[ l.!~~.9J.b~ _~~!r~~.~~! t? ,eerform these.maneuvers the~~~~simel.!.fxWg 
the complexity of the hardware. '7 

. ........... ~.,..~_."'." •• ..-;. ................... ~ •• W'~"........ .... ~ 



NOTES 5/29/67 HEIMBURG 
6/')1 CfiA 

S-IB (MTF) 
Test SA-47.7 seconds test was successfully conducted on stage S-IB~~ , 
on May 22, 1967. The stage is scheduled for shipment to Michaud on June 8, 
1967.V' 
S-IVB (SACTO) 
An agreement has been reached between R-TEST, Industrial Operations and 
DougTas AirCraft to include in the Beta III Test Stand rebuild: (a) addition­
al blast .~rP~~ and (b) ~elocatTon of certain high cost GSE equipment 
from the lower umbil ical room to the upper umbil ical room and the terminal 
room. The as!9.~sLCQ!i-t._fQ..r .t.b~"s~_.£.b.a_r.t9~~ ... L~~~tj ,I1}~~~.(t .,at_$J ... lJ",.Q.QO ... ~ ". The above 
compromise betw~~.~~ ila~....i.tUl.c!2J_~.~~duJ,.e_.L~.9.~_Lr:e!!1_e.n,t.s a!19 techni ca lre~'T 
~e~e_~~.,::,.a~ .th~J?~~ .tJ:"hat_.C;.9jJ 1 d. b,e .~x,e~ched, • ., S-I VB s ta9~ .lOQ) s'~'p-rese'ntl y 

scli'eduled for firing on June 14, 1967.v 
S-I C STAGE (MTF) ~--,~-...,-~,~~ .. -
The s-lc-4 stage is expected to be removed from the test stand June I, 1967. 
The S-IC-5 stage will be installed in the test stand on June 3, 1967.~ 

k,H . S-IC STAGE (MSFC) 
__ The S-l£:l_s_tag.e~~p_ected to be install ed in the tes t stand on June 1 
t[l,Wt-- -7 196Y.- The S-IC short Lox- i'ank p;-essu;:ete~o,;:;pTTS·hedon·May2r. 1967. 
I(~ J he tank will be removed from the test stand on May 31, 1967.~ 

S-I I STRUCTURAL TEST PROGRAM 
orC1St'tflit • 
1\ The concrete pad for the high pressure bottle was poured May 26, 1967. Shop '1 fabrication of the test assembly is progress~ng. v ' 
f,o.hlit'.I ") SPEC IAL TEST PROGRAM (LUT SW I NG ARMS) . 
wls,~;r, The cryogenic lines on swing arms No. 1,4 & 6 were cold shocked on May 24, 

? 1967, and May 25, 1967. The water flow test was initiated on May 26, 1967. ~ 
~ MODERATE DEPTH LUNAR DRILL PROJECT 

Negotiations were held with Northrop Spac~ Laboratories on the Phase I I con­
--rract~We "-se~~t-;-b~'i ';:;-ag'r~ee~ent' ci-nd the" negot iaTro~ns~-wi rr be' "completec('-Sy 
~. A reply to the RFQ to Westinghouse Defense and Space Center was 

-;--~= .. __ ... ___ .... ___ ... _.,.:_,t .-04, ............ , • .. _.,,. ... _.'v_~-~ .. ___ ·. 
rece i ved and is be i ng eva 1 ua ted. , I~7.: i .. r.,_ t,o ta.!_5~':J.~ ~g!Jg!9.,tJ2..[I_'vf~,~_,~.lli.2.1j5 
which is approximately twice the availa6Te funds. Before negotiations can 
beTriitTafe'd' wi th -Joy Manu"facTu' rTng,~' and~ audi tmust be conducted to faci 1 i tate 
PR-RM in their evaluation. This should be completed and negotiations underway 
wi th in two weeks. V~ 

J2-X COMBUSTION CHAMBER TESTING AT T.S. #502 
Two~OO l?ll_£h~,m9..~..LJ~r~.~.~~~~,~~~_~$.~ ~ts , £!_15~~c:?..':j~~,~~t...!...<?!2.~~':'~_ 
succe~.:>J~lly_c:.().!Dpl~t~9 ... on May 23 and 2"'), 1'96/. All tests objectives were 

--me~f:- During one test a small hydrogen leak occurred on the outside of a 
hydrogen cooling tube on the combustion chamber but no damage was done to the 
test stand. The engine has been repaired. The next test is scheduled for 
June 1, 1967. V ' 
SATURN V DAMPING SYSTEM 
Testing of the ,~2 Damping System, including the redundant hoist for ML-l 
_~completed on May 26. The" hardware was removed from~he tower on Saturday, 
May 27:--a-nd-wrrroe-~r~Li ver=d~.~~ , ~g ~.~~?,..!~~a..Y.. .. to.r: ,_.r:etu rb i .s.~IT1~nJ: ,.p..r:i.9L .~o 
shipment to KSC. On do~el Ivery at KSC is scheduled for June 15. Testing 

~'Ti't""''s'mooth' Iy''''8ria4 the ... ~'lste,~J~ ~or.!si~~r.~E ,_ 8ccept8ble for use at LG-39.vt 

Ed Buckbee
Translation
K.H. What test program is planned w/SICT? B
[re S-IC-T test at MFC]



NOTES 5-29-67 HOELZER 
:{/~'1?~h 

MOCKUP OF LEM ASCENT STAGE: The wooden mockup of the LEM 
Ascent Stage which P&VE obtained from MSC has been taken to 
the carpenter shop . After refurbishing, it will be set up 
~~'-1!.h~.....fom.E1!.dt~tt19IOvIJ_1~.~£r~t2U~~~ttLSX~~~.~t~n 
'Ina yses an eva uatJ.Ons. V ' 
... rf ilL 5. ' · 1- Jii!f ~-~..- j ... .,.~tJtbT-~~~.,~ . .Il3 



NOTES 5/29/67 JOHNSON 

.5/i'191h 
FY 68 SR T Program - During the past several weeks Mr. Miles and 

~.---..",._ ._ ., ,.0' ...... _ ... ,~",,, 

members of his office have spent a number of days in Headquarters 
~c!T~u-~~;In~';"1tI~-·'~pafYJa~~~(~·~bJ?;9gt.~~·~·~·;'-;;~'ge' rs con!eD:ts, ?1. th,e··Fy·"68 
.". . ::I - ........ (",f.1t 

SR T P.X,Pgx.a).):1.,..., In the case of OAR T, this individual, pers onal attention 
...,._... "f""" •• of .• ' ........ ,~.__ '·"-10· ...... :.. ,..,.. ," .y .. ,'Iot-.A.l .... ".-: ..... -'1~ .... ,...~ ... '" 

appears to have P..9:,.id .. off, since we have already received advanced 
. initiati~~~~fuo;ity -;t'~b~ut 5 0% -ot1~ii.e-FY'b81?1-;-n 1~~'~O-AR T" ~pons ored 

........... , ...... - 1', •• : ......... _J ........... r"" . .,_oioI1I.,tI h .• ~ ... JI"f''' ... 'WI4.'''~ ... ,-.-·t-",.·,.-........ '"'_ .. -..~ ....... ~~ ................. ___ . __ ..... _,. rv ... · 1."'>4I.J.I .. _""" __ ..... ~_ ' ........ ~UI"".~~ • ..J. 

. yv ork. \/There will pos sibly be a J?ro?l.~n; in thE.:. '?~S~_~?:s~S~.~r.n. In 
#~~~~t~o~ to the r~ul.~r .... r.~v:i.,e,\V of llih,.t_asl~ ~~it d s .c;-.ip~~.on. by, ~otF 
the ?u~~~15. :q.~X.~.!E.p~~.r;t.S,~.1?pr~.~raI?:n.anag~rs_ in OMSF, Cill~..!he 
!iS~i2~~~_c:: .. ~_~_~l1:?p;:.~.~.::.~ .. ~~!:ag.e.rs .~.~ ~~,R T, the proposed work 
1S e1ng r$.JCi..e.Y.l~ .~ , .. Ry: .• J.~,~,.;?:s1Y..~l1.<;; ~5t)?.t.u..qY.: ... IE.~~as.e:r s ~1?:.",QM:S:[. In 
p~i.Ele this is ~2. We are finding that in pracE~e it results in 

... ~1!..~l?t9ki.p.g oi.w.:q~,d,s and,. f9rI1:la~. I have a meeting on June 2 to d~~,~s.!' 
.. t~iB w~th Geo~~e Trimbl~d will advise you on the outcome. V 

Common Bulkhead Cryogenic Test ... Mr. Cummings of this office, 
together with Messrs Davis (COR) of ME, and Furman and Kidd of 

P&VE attended the gry:g.K~J..£. ya;l~!.~" T~~L~n, .. .th~ . bon~~d ~eg:!:~::.t 
common bulkhead at the M 'cDonald-Douglas Facility at Sacramento 

iii ............... ~~ ... .o+ot ....... __ ... 

on May 17. Post test obs ervations revealed that the t~s.t .. YL.~ . .§ " highly ... ... ... ..#...-
~~s...C;.~~.~~!t both from the standpoint of demonstrating the structural 

. lE~ygritY.._Q.L!hi.p.-1;u,lJkJ:&.~_~.Q. ~sl~lgp and also ex.!?:iP.?:!i?K~!Q~~t~~~g!!:. 9J 
.. _b_o.~;!.,:~)o~~!~? _ ll:!1~.~.! ... c:sx..~.g~£if ... , .. £.9..Bgj.J.i,Q ... I),~ This work was sponsored 

as a part of the OMSF Supporting Development Programv 



NOTES 5-29-67 KU ERS . 7?/ 

~~q~ ~~I 
1. S-IVB Common Bulkhead Program.: ~oth the S-IV and S-IVB stages use a .10 
common bulkhead. These bulkheads are made f rom fiberglass honeycomb core 
sandwiched between two welded domes. The initial components were bonded , 
on hard tooling f:lbricated to the theoretical mold line. A review of the first 
bulkheads fabricated by this technique disclosed the fact that weld distortion, 

.J:.o'::~JL!~~~anc<h.)ll1dmi.srp8:.tc~~d comp0!lent~ couple~ with harit~,to~\in:g p:se­
cluded optimum results and relia,ble fabric ation. '. R-ME and R-P&VE could not 

""'--' -.. • • .-' '. "0 ..... , " ,. ." 

define ' an immediate solution but agreed to develop a backup program for 
resolution of the bulkhead fabrication problems. Several adhesive joining 
studies were issued including a contract by R-P&VE-M to develop a structural 
adhesive system compatible with LH2' From these studies evolved two concepts 
for bulkhead fabrication. Both concepts were intended to r~e the fit-u!?_~ 
asseglbly ancLth~ .9.9P.~~.9...q~n.txeUability. Ptohlems. 

a. The all-welded segmented bulkhead is made by prefabricating segments 
of bulkhead (honeycomb plus upper and lower skin) and then joining the segments 
by simultaneously weldi.ng the upper and lower skin sections of adjoining segments. 
The guality of the welds made this bulkhead unacceptable for test purposes. 

b~---Th~ l;~~d~'d;~gm~;;ted-b"Uikh~ ad 'is made by fi~st bonding the "standard 
honeycomb to the standard welded lower (LOX) dome, by then b,.smding discrere, 
seg~me.l1:!tL<LLQ!.~~~I?2E...(J..H2~ .~~m~.!.o_t.~~J19neycomJb, and by ~inally closing out 

~~~~YJ?p~.r ~~.ip: with bonded d.o~lblers .• The ~c:P..rica.~t.on was verY,$'u9..G.§§.§.:ml, 
proving satisfactory mating of the assembly. :By utilizing constant thickness gore 
segments, the hand fitting requirements were thus elimina.ted. 

A J!~E~gr.~a~~!at<2,p. to test the resulting hardware: two flight-hardware 
bulkheads, one S-IV and one S-IVB bulkheaq, were pressure tested and cycled 

using LH2 and LN2 as the test media .• ~oth~2.~~!2.. b~.~k~~!d~ ~a~l~.?ne.~~~!.~~ 
attachment to the container side walls at a pre~~~re. slightly exce53ding the nega~iv~ 
design~fiiTI'fC-"To hisure "'3. mo~re vaiid-test of the bonded .se~ented bulkhead, I 

tonded doub'iers were added for increas d strength .iJ:}.~he ;tt~~-oi'the­
bo-ridecCbull<head 'to the c\;n'taj~e~~~ide' wall. Th'js bulkhead when tested to destruc­
tion withstood a differentia lll.ressure of 48 PSID and -th~; fai led in a classical -

-",-",,__ ~. a'--"- __ .... ..... ..' .- - '. • _.. ... • '""" 

reverse buckling mode. The bulkhead was considered highly successful with-
~ ... - .--. ~',..-.- .~ .f",'_- w-.-,_ .... '_ _ ~ ................ 

standing 150% of des i.gn ultimate and 200% of design limit loads. It is to be noted 
.... ffiat -secondary'La)]~~!:E2_ (t~ ?tringLp~th~. :~~e'ut ~hrq~glu:lQwler~ ~~qJ_ep..2:.t!'. a.reas, a,,s, , 

if th;"bulkhead were of unifor}TI thickne.§.§2!lE} tal. V -
During this program, results have been continuously fed back to the stage manu­
facturers who have generally adopted the doubler application method tested in this 
program for fljght hardware. The repair methods for the common bulkhead are to 

~.~-- -- > ~-.- - -- .. ' • I 4' 

all intents and purposes qualified by the test series since there we~ no ge.boI;td 
..,..,..., ... ~ ... 'I\of' .... , , ..... ' ... ......... _ .... h '" •• ~'. _ _ • ".a '0#" •• -~ . ............ . _-

failures associated with the bulkhe.ad test. A final report will be issued on this 
.. project of July f96'7~--SfageJ'mallagem';nt has been advised of these findings and 
will receive copies of the report. V 
2. Warehouse: We have been able to release an Army Warehouse (Building 7223) 

~ -.. , """,.i....,....-r; ·"'t:Yl~' _, __ ... ,., 

by relocating components to other buildings. This has reduced storage area used 
by this laboratory by 11,900 square feet. V 



2. S-IVB COMMON BULKHEAD: The S~IVB resear~~o~2~_~~~fo#v~rd rl 
face adhesively bonded instead of welded) was tested to failure at 

..r-.- _ ~ .... ".,._,~~ """.ua;'- .. , .... ,. , .. ..,._ .... A.to~,4 ... 1-. r • ........... • • J ...... ", '-.1'"\.... II"'" 

'~cramento on May 17, 1967. The bulkhead failed in general instability 
at a reverse pressure of -48 .p~!~L:~ This pres['.ure is l.q.?..~.P~:t;c~pt of the 
2.i.~~~~i.g!!.J?E~~~\ts..~t.11.:.6 .. ~ps~~t. This research program has demon­
strated the ~a,si.~t.l~~Y _o.! ... ...,!?_onde<;l~_ ra t.he r J •• i;han , w.elde,d, ~?r::'_~r~_ .t,a,<;~ 
sheets on cornmon bulkheads. The test also demonstrated that .J:n.e....,h.i.gb,er 
'Toad capan'll]. tl.esassoc Gt~d with the gene'ra1 'in's tabi li ty ;ode of fai lure 
~an be aC'h'i.eVecr rf- f:1ie b""ul1<Fieaa -"to~" E"ank' waYi - j u'nc ture "is re inforced .. .. 
-!bcalry.~"'· ). b·oriaea .... patch" on the fo 'rwa~d ' face sheet was a lso qua lified, 
"Sfnte ci--crack caused by the instability failure propagated through the 
face sheet and patch with no evidence of debonding. This patch techniaue 

z!; - . r ' ~....r.... - .... .......,....... 
_ cOt!,ld . .Qe .. ..,gB£g-'Ul. ... tb.e .. J)~d..1:.o..g~~J..d~_D:e . tl1~t'!E~ .... 1;.La.r:..d .... _~:.ly~. ~!:§ige <7..o!m.I!Q.!l. 
bulkheads tha~ ,f d tepairs, Based ~)n thi~ 'test resu lt: and the much 

~ower manufacturing costs associated with bonded bulkheads, this method 
/"""ol'-(abricatIo"n'-;ppe~a"rs very desirable for future vehicles. ~ -.. -
~f"'::t"'., .... iIa.' ... -.-. ..... ~ --..-...~..-..- __ ~...:~~,,~ ... ,. so .,..,-"~ .. "'". .-.. ,\~ .~.J ~~ -,"" ........ 

3. SATURN V CONTINGENCY PAYLOAD - BP-30; All propellant tanks have 
passed the qualification test. The last tank had a bad weld, causing a 
leak. It is being repaired. The boost protective cover was fitted and 
witnessed by KSC and NAA. They recommended that a hole be cut in the 8M 
umbilical plate to provide access to the vent valve. This is being 
investigated. There appears to be no problem at this time that would 
preclude shipping on schedule.V 

4. 02/H2 BURNER RESTARTABLE FEASIBILITY TiSTS: "_tl.l-!.1tJp.le .• .1_:e_st~!.t.§,....Qi_~lte .. 
02/HZ burner have been dem0nstra::ed by Douglas Aircraft Company using a 
new ignitor confi~ErOn. -~enf.~:}ests have been run. The injector­
ignitor tips are holding up v"';ry welY'; ""T'es~tIng'wil continue until 
June 1, 1967, then a decision will be made on whether or not to qualify 
and fly the restartable ignitor configuration. ~ 

5. 5-10 AFT UMBILICALS: Testing of the aft umbilical/tail service mast 
(TSM) systems 3-4 and 1-2 with the stiff RJ-l return line and redesigned 
lox dome purge line was completed May 19, 1967, at the MSFC test facility. 
Purpose of the tests was to verify that_ad~l?-~~:iJ.j,.£.~l .,FeJ_ra could 
be obtained with the stiff lines in~talled in the TSM's. Adequate 

'''um511ica! ch~'arance lwa~ M ob"tain"ed o~ aiTt";;"'cs, V -- .. 
.. "~""""'..,AI..J,!r-1"~.""""""'" i L ..... .... ~.,.,..,. .... "'" 



NOTES 5/29/67 MA US 

£1'1.9. 

FUNCTIONAL MANAGEMENT REVIEW - Before leaving NASA, 
Mr. Rieke initiated a study of NASA's functional review proces s at 
Mr. Webb's request. Mr. Finger, in his new capacity, has assumed 
this responsibility and has recently forwarded a draft report to the 

Center for our review and comment. 11!~s. ;~~~l.p~~d~ .. ~.!.:r:.. .. C3;H2.~is 
of present review methods and recommends the strengthening of the 

·!otai-;;-;;'~~p;-;C~~~~s~e;Y~].E.~ .. 2i~"~~~:icrj~.re£·mcrr::r'~.~~:t!rlt;·~-~ 
lnstitutional management (OMSF, OSSA, OAR TT anef 'the Office of the 
Administrator. V,/ 

SUPPORT CONTRACTOR DATA - The Henderson Committee 

(Hou s EE ,",M?-EP~_~§'';!9.,g2.IE.!Ej~~.~~. ~; ?_f.,gs>,~.tS>~f~,,"c,.~ •. ~ ~i vi_l~.:~r~L<;:~) 
..2:ear~.JL.!o investigate the use of support contractors haye .. 'p",,~eI'!::::":· 

dA>:~~.51 and ~a y. n~=.~._<!.,:.!,,!£g . ..!~!_~>.~,s !_~~.?~ .~~.?~r e ~ s; ,. ~we ve r , 
I\1SF is continu~to _~s:ti~J~~19_.r. ... ~~~P.Q!ld. ~~Llhi)~Lc.9}p.~I'!.l_~i~~ In 

-~~ --'" 
addition, to data on support contractors, per se, data collected to 

date has correlated !he nUU2!>t;:LqL!=i.ti-1...~~~S_~"p'e~_s_9!1!l.~1 ... ~~.1}~t<?r~~_g I.f 1::1 
_-1he ... ££~,~~<:!.<?:, . .!.<:>.,t~,~.5 ,<>.~t.r~ .. c:t.or ~ffo~.!. At MSFC is has been found Rt!.t;;;'i"~' I 

that the n~:: of civil service pers~nnel.mo.~i~<?,=in~" t~e, .. supP~Et ~ / "., ('1 
~~cj9lLY"Cl;i~-~si:£t;·~~~~J.'::~~~ce~~ c;! th;; ~!:I~ars . .!.~~~~ed b low..:.B 
the contractors. . 

I ~.-r.:..~#O.;.,...._ ........ ~ ....... ~i.'" .!~ .( V 

TRAINING PROGRAM - Mr. Wible has, requested that we conduct a 

study of the ...... ~~!g _I:ai!liI?-g~ :p!-...~.g..sam to ascertain ~!,let?:.~ .~2:::., l?_r~~~~m 
.is a,.,~~~-PJ~,~~i~[...~~~ ... t:r:t.!~B2~.9....E1U7Bo..~.~ and whether it is being dir.:e~t,~r 
and 'confrolled in an effective manner. We will be in contact with all 

"'MSFC;""~~~v&;~d'~rri;g activities and will touch base with 
other NASA Centers to review their approaches and to exchange infor­
mation regarding experiences in the training area. V 

Ed Buckbee
Translation
HM Amazingly low! B
[re MSFC civil service monitoring support contractors varied from 1-2% of contractor manyears]



L.t -

NOTES 5/29/67 RICHARD 
5/').~ cpJ; 

S-IVB Second Burn: (Reference our notes 4/10/67) General 0' Connor 
has been instructed by General Phillips ~ t~iITlpleITlent •• anyJl_a.rd\Y~..r_e 

chan~~~~_§..::~,Y~::~Y. tp . .1o,\yer f,the~ restarLt~m~ .below 80 ITlinutes. He 
f,flas apparently ~eft t~«: d.o~r '?~~.::Jo:r . u~ .to re-negotia~--~lie --rnafi~r 

~ when we can ~.te! define the production cost and effect on stage ITlaturity." 

Be side s .~tuJ:u;J;912!.lC!..lJ_Qs_s~«1.§--11lJ...~E~bility and paY]9a~t, this ~ould 
.J2..r.;n~.the ~MS.c_inies:.ti.on .. gu~.9-~nc,~.}E:t<? pl.ay str'q~ge r than ever. anci~-~'~ 
....E0t~.nt~al~y ~. o,b tl::.~ .p'.ro.grarp. qf Jhev ben. efits of our ... ~ysteITl,_which ha? 
~en ~~.~i~~~~~sp'e~in.~aqy t~9-0 t~s j?b an~ is th~ b~~.~~~·V " 

Ed Buckbee
Translation
L.R. How much change would there be involved anyway? B



NOTES 5/29/67 . RUDOLPH 

.£ J '). , cfip 
.. ; 1. SA-Sal Launch Vehicle at KSC: , " 

• I , ",, 
• ,,6 \ 

l ... -.-

o At a meeting with Gen Phillips and Dr. M~el1er on Tuesday,' 23 May 67, 
it was determined that the SA-501 launch vehicle would be de-erected 
1n order to ins'pect the LH2 tank. of the S-II-l stage. 
The inspection will include: 

- Dye-penetrant inspection of all inside welds possible, including 
forward bulkhead ,. but excluding common bulkhead. 

- X-ray of all tank welds possible, including the forward bulkhead, 
fittings and system plate welds (but no 'x-ray of common bulkhead) . 
Visual inspections.."will be made of splice plates, gussets, baffles, 
foil seals, etc. V 

. . 0 LOX tank will also be inspected, and will include: 

- . Dye penetrant inspection of circumferential, meridian ~nd dollar 
internal welds of the aft LOX bulkhead. v \ 

- X-ray all aft LOX bulkhead welds. 
- Visual inspection of dynatherm seal, instrumentation, common bulk-

head, purge line, baffles, waffle rios ., mast support cables , etc . V 
o Maximum effort has been placed on incorporating planned modifications 

on all stages during the de-stack. period • 
• 

oS-Iva & IU stages were de-erected, Saturday, 27 May 67. V 

oS-II stage is tentatively scheduled to be de-erected on Friday, 2 June 67, 
as soon as LOX tank inspection Is completed. V . ... '"'-, ----.. 

. 0 KSC is developing plans and schedules for accomplishment of all work; 
and we will advise you of re-ereo~~on and roll-out dates as soon as 
practioable. V .~ 

2. Orbital Restart of the S-IVB Stage: 

o By teletype, dated Thursday, 25 May 67, Gen Phillips directed that "no 
~IR I . .....Aeollo vehicle is to be modified JO achieve a restart time shorter tha~-
--- ~ ~ 80· minutes':-" . -- -'" 

I {f1ikk wt :,'{lC(jft{.------·~---·- -$4)(;: 
ktr(J /' lJrlvhlj - This constraint will eliminate first orbit injection opportunities from 
#~, t-tw .... r os;/- th~ApoliO··syste~ . .... ~.". --- -_. , .. - u ,.w 

vJ cvrJ. ;P A. vA/lAbt! I ----. . . ,-- . 

Jri~(' f 3. Spray Foam Insulation for S-II-8: I have discussed the current status and 
HI'S(.n problems c~:mcerning ... spta.xf .. oam ~!!.~~.?~~pn_f?r S:- I ~:::1Lwith Col Yarchin, Dr. Lucas , 
f~i~ Dr. Siebel and Dr. Mrazek. We agreed to work out a plan by which we can insure 
~t~f that the foam insulation problem is resolved. V 
t~,~~,~ , . 
tt.(t'tJ,'I, ~ . - . . _ .• - .... '';. .. .. ", ... --.-. .. -~. _. --.. 

Ed Buckbee
Translation
A.R. I think we should keep pursuing this option, as it would, if available, offer higher payload and higher reliability! B
[Notes reported that Gen. Phillips directed that no Apollo vehicle is to be modified to achieve a restart time shorter than 80 minutes. Dr. vB underlined modified and wrote But with an arrow to the about annotation.]



NOTES 5-29-67 Stuhlinger 

.£):fcrC)~ b 

2. ATM: PI MEETING: G. Heller, R. Shelton, and I will attend the PI 
meeting on June 1 in Washington. Shelton will 'give a presentation on A TM 
film fogging~ It will cover re2-u)j;~T'th~ "recent radiation exposure tests 

" 0{ i\'rM fiims conducted w.itht\:r;;;~::;;i~ cyclotron. V 

J3 

Ed Buckbee
Translation
E.S. Like Perkin-Elmers transfer lens? B

Ed Buckbee
Translation
What are they? B



NOTES 5/2J)/67 SPEER 15 J'ca(J 
,.!) 2.q9~h 

1. VOYAGER MISSION OPERATIONS WORKING GROUP: Reference 
your question on Notes 5/15/67, Speer (copy attached), The chair:nan 

of ~~:.~.~ing Group presented a .list of~~i!J:.£_~~~Y... ta~~ to be 
performed by the group. Most of these tasks really pertained to one 

2.YS .~:.~9n!.Y~_ Several of the representatives th~;;T£eitth'e-J:-a;-k~_ 
..: h oul d ~~r_ bt;_~~_~g!};.~§-.J..~L!.p._e_a..pE.:t:.2l?£~ tJ .. ~.:'~ t:.~.,~.~.~.~~? ~ g.:.. c:.u p '­
~~,!i£'!1_':Y.~~ .. .!'~q~~ ... <L, Additionally, there was some app_q~.~L~lca­

tion betwee1lJhe wor:hlgg-&!..?2!~nd the ~!~sion Operations Complex 
"·12esi~.::.1'..~.alJ.l. The next working group meeting is scnedured-ror -­

June 6, followed on June 7 by a meeting with Dr. Gates, the Mission 
Operations System Manager, which I will attend. I expect clarification 

_Qf..Q1e §~~ttg,!!§....i!,1 ..... i~~~~~Sing s, V ' ' 

2. AAP FLIGHT OPERATIONS INTERFACE: We met with 
Mr. Carl Kovitz (Assistant to Kraft) on May 25 and 26 and re,vie'fls.d 
the status of the flight .operations interface .between MSC and.MSFC. 

-Mr-'--K;-;i'tZTS ·~~T;~di;;:g-th~-MS·C . ~ff 'o;t 'i'~ 'thi~' 'a'r e~. A me eting 
- ____ ......... ' ___ ~",_:-:".-l.~ ...... _ .~~-"")""'oIIU< •.• ."...~ .-4" .. ,.. ... .., __ .. , .. ....... to.~ ... #_ ...... , .... -.·-..... 0010 ............. 

dealing with more specifics has been scheduled for June 5 at MSC 
to review the understandings of my April 20 meeting with Kraft and 

to resolve any differences. At thi~~e ¥SC •• !"i~~~E~~~!h~J! .. 
C ?!!(;.~Et of A..A~, ~§l"g,~ign , l .. S/ AA ha.§ and will continue to pal"ticipate 
It1=~€e~:;mee11Iigs . 

3, OPERATIONS RETREAT MEETING: The MSF Operations Retreat 
~."""'t ..• ~ ..• , ..... "I.J,. "'-" ....... ,, "" 

meeting originally scheduled for the week-end of April 27 has been 
'rescneauled for the week-end of June 9 in New Orleans. At the 

't t ...... , _ ,""",~~u""""""''''''' •• -•• "M,_I~ ................ *' .,.,I ... -... tM~ '\~ 
request of Gen. Stevenson we have again arranged for the group to 
tour MICH and M TF on June 10. V · 

Ed Buckbee
Translation
F.S. I'm quite curious about their concept. B



NOTES 5/29/61, TEIR 
.5Jt.. .. 9{ 

SATURN IB PAYLOAD UPRATING: On May 24, we, together ~ith AAP 
and R&DO representatives, ~~.~ .. £J.:1r .... :'..Ma~_':Y2i_on methods of _u]2ra,tin,.g 
Saturn IB payload ca,Eability. We obtained approval in proceeding with 

detai!edj~!Is.?: · ~2.~~;1?:'7;r incorporatio~ of four ... .M1Eute.!R~~ .. s!~_c:P.:;:ns 
Fon the S-IB stage. We are expecting a TWX this week requestlng an addi-
~ .......... ~ ... , ...... ~ ......... ftDiII.!(IIIJ' 

tlonal comprehensive pre sentation in about a month prior to completion of 
the detailed analyses. CCSD has been alerted and we plan to implement . . .. .- ~-~~ 

contractual action this week. We have asked R-TO to insure necessary 
.... --w---r"h"" ...... ~~.................. ~~~..,w_~ f bl SLA/ 

oK OtvO technical support. "M..! .... "M~.th~~~ .~~.~,,ll-.. l.~.2..... ... ~~.:::.! e to ~he _~ose- . 
cap jettison sc~em.,;;.!or performance improvement on AA~ned fl-lghTS:"" 

-He did not express :interest in the solid motors on the S-IVB stage and 
indicatecCth~t' 11 any furthe'~·~~·ff~r'fTs ~expended;· if 'should be"'o'n " a ' l'ow:"'~(eve 1 
~·;;'i~~.~.~~:~·~·" ~r·e ·· fol1owi"ngup" ori': th~'s' e"'~tchori"s" :';'ith ·R~TO. V ' ,f • . ~" ~ 

RCA llOA PC BOARD REWORK PROGRAM: Last week we ~c0Y!lpleted 
negotiations with RCA for c0rI?-p~~.ti~n.o.f the computer :PC Qoard .. rework.. 
pr·~-g"r-am:'''·~We ''wer~ s'u'~ce' ss'f~l i~~,?~goti~ting the 'p.!op~,.~:d. .. co.~t, of $906.1~ .11 .. 
_~o~t: t,o .$.520! ,O,??: Incidentally, ... Mr. J. B~r~ile and Mr. H. Ricketts, 

both of the Quality 'and Reliability Laboratory, have nominations to the 
Civil Service Commission's "Role of Economy Champions" in Washington . /' 
for approval in connection withth~ir contributi~ns to the re~ork P;, ... o.g.ra"m. V 

"Mr. Berkebile s'uggested the ' use of tubelets to ' rep'air the cracked solder 
joints. Mr. Ricketts sugge sted the rn.ethod for removal of the conformal 
coating by using a teflon tip mounted in an electric powered mechanical 
eraser. The savings made by successful repair of the PC b0itrds is esti-:._ 
mated to ~be in excess ~r$950:Cr(ro:---V~""""-~""""""""""""'''~''"'-'''''''''''''''' ...... ·· ..... 7 ......... /."'1--, ... 

... I 1" / , ~ ~! .... ~......... -~~--.... j.~-~-"-'.---~ ~ II .', , ' 
I 

STATIC TEST TOWER PROTECTION AND SAFETY: ST has conclude'd 

that.. no adc:!ill~~~,s!~n ~~ ... :;;~!:e:.~,,~ .. ~.rx~.~! __ t~e S-IJ? ) .J~Ji.s_t~~t Jg~vy,e~~./ 
They (lid suggest that a water deluge be added on an umbilical plate near th 'J3 
top of the stage and that a cable tray be removed or an emergency water 
deluge be added on the tray if the tray cannot be ~Qx*~_g .. _ J{,"e are expecti g 
recommendations f,or providing rapid exits at the~~t.!._te~t!. ~~j:~).t.rithin t,. e 
next two weeks. V 'S"~'ltJ I < .. -_.-...J 

ELIMINATION OF S-IB STAGE PRODUCTION OVER TIME: We are continuing 
to press for reduction of overtim.e to the minimum. Last week we requested 
a proposal from CCSD for the elimination of production overtime on all stage s. 
We also slipped the available .. to- ship date for S-IB- 7 seven days from the 
scheduled June 1 date to eliminate overtime. V,/ 

Ed Buckbee
Translation
in Hsv? Sacto? B
[re no blast protection necessary at S-IB static test tower and providing rapid exits at the Beta test stands]



1 • Five -year AAP Plan: 

NOTES 5/29/67 WILLIAMS 

Jlt<l~~h 

ASO has been supporting I-S/AA in their work on the subject plan and was invited 
to participate in the Headquarters AAP meeting of 5/24/67. (Therefore, this may 
duplicate, to some degree, Belew's notes.) Two items of significance from the 
meetiIli' were: 

a. Although we .. !.~c912U!1..£!1ded .. l:1~£...~.lE:cJ:1;:9~_,~E?l!.YL~r~§J:12J1 
~missions~be reduE~Jr.Q..IrLt~~r MSF ~ .. ej..:..ct~q,..the '£~E2~!l 
and 1 eft J.w,o .. fll.~1n.?-<>,Ev..t~ ... 7lC:-!l:. 

'f • S"'-' ~'· 

Ed Buckbee
Translation
F.W. I think the trouble [or lack of support] comes from OSSA. Will be glad to tell you more about what I heard about this. B
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